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this venerable and distinguished 
its members, this Society has counted 
the outstanding men this nation, men who have 
made significant contributions the intellectual 
and the political life our 
that the greater emphasis 
Franklin was political figure well 
tellectual varied talents, apparently 
politicians into your circle. Whatever the reason 
may have been, grateful for the honor 
have shown me. 

The fact that have had the good fortune 
married native this city, enhances 
during the twenty-nine our 
have been reminded the splendid qualities 
Philadelphia general and the virtues its 
citizens particular. So, both public official 
and obedient and devoted husband, 
pleased and honored identified 
Society and this great city. 

Chairman the Committee Foreign 


tions, that address remarks some aspect 
foreign policy. 
that all 
major committees and that they expect 
re-elected they must interest themselves the 
affairs all their constituents, affairs which are 


need not remind you 


varied the life the nation 
problems the cotton producer, the business man, 
and the pensioner compete for our attention with 
the current crisis, whether Cuba, Laos, 
thing apart from the domestic life 
our policy but one aspect 
our national policy, and members the Con- 
gress are not specialists foreign 
The President has primary responsibility 


PROCEEDINGS OF THE 


infrequently 


AMERICAN PHILOSOPHICAL SOCIETY, VOL. 


this field, both initiate policy and inform 
and educate the people relative thereto, 

nation can conceive and execute policy 


said—and 


that courageous, and creative only 
the extent that its people succeed cultivating 
these same qualities themselves. Thus, diplo- 
matic stvle necessarily national 
style. 

power are indivisible; they march together. 

One looks history vain fer situation 
which the problems were comparable weight 
and gravity those that the United states must 
shoulder the Stated broadly, 
problem just for the President and the Secretary 
State, supported the leadership Congress. 
collective one, dependent finally upon 
consensus majority our people. 

The President, who deeply read the history 
make this clear beginning. 
Angeles last July, defined his new frontier “not 


can 


said, “it sums not what intend offer 
appeals their not their pocket- 
holds out the promise 
instead more security.” 

responded affirmatively the challenge stated 
those terms. The response the challenge 
say the least, that same speech 
that the new frontier which spoke here, 
“whether seek not.” 

That is, indeed, the remains 
whether the national merge 
with the national was really 


mood 


105, no. 4, aveust, 1961 


349 


= 
4 
: 
‘i 
4 


350 


The 
“who grasps the helm 


Praise 


that he 


Folly, ol served 


favorable star has power, the 
atfairs: like fatal 
destruction train.” 


comet bring 

The recent dramatic exploits the Russians 
into the realm the stars lends new meaning 
observation. 
“favorable but. like fatal comet, 
well precursor the destruction the 
free way which was initiated successfully 
this 


Many believe this 
Soviets 


1789, and which oceasion one 

kind detached diffidence tinged with 
that the leadership the 
free world has been thrust upon us, that did 
not seek 

well true that have not been 
ambitious, power-seeking nation, although sus 
pect these assertions innocence may inspired 
the desire and 
any 


burdens which with 


“by the good influence our conduct 
salvation human 

contrast our tentative even 
power, the 


reluctant 
Russians boldly 
pluralistic society nations, recognize 
and accept the that engage our 
the however burdensome that may upon 


our 


Bevond 


strive 
understand with our minds and 
peoples with whom are this 


thoughtful men have commented 
reasons for the unwillingness, 
Some have put the 
historical perspective, suggesting that the 
national mood, swings back and 
forth, with the citizenry making its 
ment national problems only times 
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which cause people turn their minds away from 
the uncongenial urgencies the time. 

theories that are offered 
apathy. The national style the many 
attitudes, and characteristics. 
the most significant the large pro- 
regard their own best interests with 
continue view foreign not 
contribution ultimately their own security, 
Nor 
for American goods that foreign aid helping 
thus failing understand the 
American economy, like most others, depends for 


but they give-away program.” 
they 


abroad. 
legislation, 


much its vigor the free flow goods among 
the nations just our several 
can businessmen seek discourage the intlow 
here foreign goods. 

The farmers America have been among the 


our 
ican cotton producers, for instance, have always 
depended upon foreign markets, and the industry 
has traditionally exported roughly half the crop. 
The figures show that own state 
production were sold abroad in) 1959. 

This large country, larger far than any 
along regional, cultural, and lines, 
The various 
and sectional interests have often seemed 


tional consensus elusive 


time national 
crisis, they have rarely been brought together 
demand broader welfare programs, 
seek high the business 
community lobby for tax 
can also rely many millions 
other identify their points view 
with organizations their 
political attitudes, 


structure, 


social and 

has been suggested that the size and com- 
plexity the States such that 
the comprehension the citizens, that 
the nation too abstract and remote 


rae 
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crisis such war, this has not been true, but 
precedented number organizations, thousands 
them which seem attract the energies and 
the devotion, part which least, 
countries, accorded the nation. 

This good the extent that par 
ticipation the citizenry public 
inherent part our processes, Calhoun 
was among the first recognize. His 
ment “must prevent one 
government aggrandize itself expense 
Calhoun further suggested that each 
“division should have “either 
current voice making and executing the laws 
veto their execution.” 

the diversity our two major political 
But the acceptance modus 
national interest must come more 
this willing concurrence necessary 
mood merge with the national 

Much has said about 
its interests with those the changing 
the best comments, think, was that made 
White. wrote: 


Speaking engaging men’s minds, this another 
thing seem willing leave the Russians. The 
figures are The authors that are 
Marx, Lenin, and Stalin. Between 1948 and 
Lenin ran ahead the Bible. know where 
today relation James Madison, 
the other writers like think 
lead—one that will be hard to overcome. We in 
have right even brood the 
unity men are energetic enough 


make our ideas available those who are des- 
perately seeking any idea all/ The 
the other day and hit target nine thousand 
away, but we've put very time money 
should flood the world with the good books that 
make men’s hearts catch should not expect 
the man the travel the corner 
Forty-second Street and Avenue 
through the card catalogue. 


engage the minds others are 
are our ideals purposes 
through our political then 
must through our political leaders and 
others who are obliged 

the President. have and 
vigorous advocate the national interest 
strong and responsive the people themselves 
those others who are obliged serve 
the general interest speak out and 
thoughtful terms the problems that are truly 
national—those which with equal 
all regions the country sectors the 
peting with infinity special interests—and 
with the public opimon manipulators, 
who represent not only domestic chents every 
opinion-manipulating, molding, this country 
now represents one the undertakings. 
ject are found the Many news- 
well newsreels, which frequently 
terial created and donated these image-makers, 
and their narrow interests, they 
have helped national and 
hence the national stvle they have 
disturbingly unskeptical society 
work with. 

Americans have suffered what athletic circles 
known Since then, individual 
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prosperity our country has risen, and large, 
while the nation itself has been 
terms both prestige and relative strength. 
have created the society 
that the has are more 
than merely affluent. are the 
have 
can rationalized optimisim, because 
have accompanied this affluence are relevant our 


sense seen. 


consumption 


Mr. Theodore 


tional honor, everything ease 
then shall indeed reach worse 
their decay. 


The decay 


visible who can look above his private 


years ot 
such unions and busi- 
how the free-enterprise which 
speak proudly, can manipulated 
hed corporate executives, who, 
things, are not conspiring the 
law and gouge the How foolish 
look others when officially private 
enterprise and our greatest corporations betray it. 

The decay more than much 
taste and sense values. take one 
the bemusement has 
anything, 


example, 
Santa- 
vana pointed our “singular preoecupation with 
recent article the 


has our 
small one; that there inherent virtue 

me, the irony this involvement with 
inability many Americans them- 
something vast the United 
Bigger cars, bigger parking lots, bigger 
farms, bigger drug 


selves 


States. 


with 


ture sereens. 
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expand, while the intangible beautiful 
shrink. Left wither the national purpose, 
national educational needs, literature and theater, 
our critical faculties. The national 
interests are slowly being submerged 
tional with the irrelevant. 

Americans are justly proud our country. 
experience nation, although has 
our society becoming corrupted 
its infinite indulgent tax 
laws and ludicrous expense accounts; the wall- 
ingness Americans substitute the absurd for 
the beautiful. 

cities are example. With few notable 
steadily less beautiful and less inhabitable well. 
that America’s large cities were 
habited “the very rich, the very poor 
slightly The rest are taking refuge 
this migration our steadily shrinking country- 


side, the large cities are deprived their 
and most vigorous the schools, 
ments, and other elements life these are 
abandoned gradual but steady 

may that the accelerating deficiencies 
American lite were are 
ruggedly positivist and determinist people. 
have shaped environment our 
concern with cause and effeet—with the palpable, 
enormous growth the first century, so, 
our history. This growth has 
what call the with its 
offer every citizen life not only 
from want, but even more 

Preoccupied with this way Americans 
plexing when consider the rich cultural and 
philosophical heritage that possess, along with 
the strong cultural influences which have 
heen often complain that are 
problem, considerable with our 
profess. 
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The United States clearly 
gravest test its around the coun- 
try there apathy and unconcern, according 
those who sample the national mood. long 
the American attitude its current external dif- 
ficulties with what 
problem.” 


made the point that 
concern his readers, only troubles 
ghanistan too remote source concern. 

Yet the United States may have 
protagonist for man’s last hope way life 
that consonant with his highest 
good part the world anxiously thinks 
the world expects more from the United States 
and its citizens than from other governments and 
other mortals. mistakes and our 
are exaggerated our friends well 
this, coupled with lack full 
Americans. But enough, does induce 
them, least momentarily, think themselves 
glass workers, farmers, doctors. 

which fear what the situation may 
mand our nation that rather ag- 
ably not ready for that look. 
pected become until the scales have 
tipped decisively, and the need restore healthy 
bring the country into harmony with 


cri sis 


have the answer the problem preparing our 
for the difficult and taxing ahead. 
the country can for vou, but what 
for your country.” 


This electric phrase may 
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have touched the conscience. 
action 


Peace Corps and 
Washington, many people believe that the Peace 
Corps concept aimed not much the needs 
generate enthusiasm among 
own The ultimate contribution 
the Peace Corps its stated objectives 
relatively small, even negligible; but, device 
may have significant effect. 

wish could say that the burden the new 
tone the President’s possibly historic first state- 
least, there impression that strong leader- 
ship and direction have the 
conduct our affairs. think, the 
step toward the goal developing national 
function the society nations. 

return the thought with which began 
dent, not enough the pluralistic 
society which have created this continent. 
His leadership can effective only able 
bring about, with the help all 
sensus among our 
authoritarian this accomplished 
everyone, understand and work never 


Since are not 


society, 


quality, intelligence and integrity 
our national sense 

These purposes may pursued all 
without reference any foreign power, friendly 
failure pursue them may 
not attributed but ourselves. 

Erasmus put it, only “the good intluence 
our conduct may bring salvation human 
affairs; like fatal comet bring 
struction train.” 
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THE KINGDOM CORSICA AND THE SCIENCE HISTORY 


ROBERT PALMER 


Professor History, Princeton University 


THe Kingdom Corsica was 
organization, by-product the wars 
lasting only two trom 
1794 and then forgotten, even history. 
even heard its name. the Book 
came some documents vanished 
are mostly laws, decrees, and 
published the time, they 
are now rare that fifty 
eleven are the British Museum. The subject 
and its way technical suitable for the pres- 
ent and the same time lend itself 
What historian does with small episode may 

Some lately have tried see the 
tive, time revolutionary disturbance, 
struggle between forces that may 
Civilization shall fit Corsica into 
this larger design. remark also 
ing, put the present audience 
the paper, that the So- 
Western Civilization, least five our members 


1513.368.26 the Princeton University Library, 
and printed items which are dupli- 
cates. For further see Biblio- 


printed sources are and letters Gilbert 


the Countess Minto 211-380, London, 1874, 
and various materials published the Société 
tin 1892-1896, 1899, 1920 and Some the 
important documents were published English 
Innual for 1794, London, The 


1896 
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died the French Revolution, four 
the the most famous being 
and Condoreet. The foreign membership 


included good many who 
called Frenchmen, two Poles, 
American Thomas its 

has belonged except for 
the two the the eighteenth 
century showed the isolation. 
Primitive, picturesque, and poor, land superb 
views over the Mediterranean, craggy 
tains, fast clear rivers vegeta- 
tion, Was country unused organized govern- 
guns their daily and made virtue 
clannish and immemorial The 
island had attracted the notice various 
Rousseau and James Boswell had its 
spirit and the patriot Paoli, the 
sufficiently world famous have 
twenty miles west Philadelphia named 
honor. 

After 1768 Corsica entered upon 
assimilation the institutions France, first 
under the monarchy, then during the Revolution, 
which offered the Corsicans, 
them, exactly the same rights, liberties, 
ligations the citizens mainland France. 
the mid-century there had been strange 
German adventurer who for 
book, which, though dutifully dedicated King 
George, actually gave the the 
Corsicans had already developed strong ties with 
and were well disposed toward the initial 
developments the French 

*The description of Corstca, with an account of its 
the crown Great including the 


i¢ 
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divided 
Corsican the new the 
most famous later vears were the 


But Corsica, like 


The aging Paoli, now approaching 
came the rallying point for the anti-French and 
anti-Revolutionary party. 

and his followers the outlook bright- 
ened when the British 
the French city and naval base 
was widely believed that the French Republic was 
the British agent Corsica could 
taken over the then “its 
possible, way analogous that Great 
semi-autonomous kingdom under the 
When the British shortly thereafter were 
Corsicans and French, the British fleet and army 
installed themselves the island, along with 
civilian administrator, Sir 

The issue was primarily The British 
the moment had Mediterranean east 
They had held for seventy 
vears, but had lost the War American 
Independence. They did not Malta 
prove permanent acquisition for Great 
Britain. More immediately, had 
tegic value Sir Gilbert Driven 
support the French royalists France, maintain 
internal resistance against the Paris government, 
with Britain and Austria. 

But the war was 
mean that party, 
powers the Coalition the other, 


would 


His Majesty, son the late Theodore, 
King Corsica, London, The volume the 
American Philosophical Society Library. 


letter printed the documentary appendix 
the Cambridge history British policy 


York, 1922. 
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the war for the purpose spreading 
does mean that each 
discontents within enemy states, and 
the local population, organize 
public authority according its 
through the medium its 
Corsica, the French began the military 
offensive, reaching Holland the 
and Switzerland 1798 and with the 
Corsica, the could each case 
genuine and significant, although each case 
was the needs and fortunes war 
the French went they called 
tionary republics, while the British reorganized 
Corsica Thanks the French, 
various local elements created the 
public Dutch Netherlands and 
the Cisalpine and other republics after 
ments set the Kingdom Corsica 1794. 

The significance the Corsica, 
show what was stake the ideological struggle 
what happened where 
time France 


Revolutionary 


provides this 
speak, under the most conditions. 
know what happened Poland when counter- 
revolution prevailed there the second 
during the Austro-Russian reaction 1799, 
Britain was different; though conservative was 
not wholly and Sir Gilbert Elliot was 
the highest British public servant, honest, 
with the welfare the people put his charge. 
India. came Corsica convinced 
that the Corsicans had unanimously 
British aid, view which, showed the limi- 
liked the thought that, 
the island was little uncivilized, 
more than the Scottish border few genera- 
tions before, and there were Jeaders who 
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good specimens country gentleman 


land Scotland. read Dante with 


them, and talked philosophy with 

Hardly had the British arrived when general 
election was which produced 
which turn adopted declared 
fered the crown King George crown 
was accepted, and Sir Gilbert became Vice- 
roy Corsica. There were jokes the Paris 
newspapers about King new kingdom, 
but Corsica and was taken 
enough; the Viceroy the Corsicans 
the “august their new monarch, who 
“has ever governed according the and 
Westminster, the opening Parliament 
the end the very bad for the anti- 
coalition, the ministers who composed the 
speech could think only two things 
of—the treaty with the States, 
and the acquisition the crown 

examine first the constitution Corsica, 
then the legislation enacted under 
stated the Corsicans now power, 
protect “liberty and religion” against 
resemble that Parliament was 


I 
} 


the had and laws were 
following the British formula, “by the most 
coastal sent two members 
England. Men could vote who were least 
the qualifications were rather 
landed revenue 6,000 lire was the 
the parallel England was striking. Members 
could not found Corsica, the Parliament had 


the Corsicans printed for 1704 
111: Parliamentary history 31: 960, Dec. 30, 1794. 

Annual for 1794, the text 
715-720, Milan, 


seemed him, his own words, remarkably 


PALMER PROC. AMER. PHIL. SOC 


Parliament, like Anglican bishops the English 
with the were instituted, trial 
jury was provided and various civil rights 
clared the national religion, with 
others. 

may profitably contrast this Corsican con- 
stitution 1794, modeled the British, with 
the constitution the Cisalpine Republic 1797, 
modeled the French, applied Lombardy. 
and the ideas the 
the sovereignty the people. was 
independent executive; the executive was chosen 
the assembly, itself elected voters 
portion The Cisalpine constitution 
net anti-Catholic, but put bishops 
tions government. The suffrage the Cis- 
alpine Republic was hardly more than 
the Kingdom Corsica. The ditference lay 
Cisalpine Republic, deputies were 
received salary, and were required have 
income this amount from their 
Cisalpine Republic embodied the democratic 
formula that public officers were wage-servants 
the principle that government should 
pendent income from land. 

The regime set under this constitution soon 
came represent cross section the forces 
gathered kind happy isle the 
Gilbert took steps 
arrangements for salary £8,000, which tortu- 
nately for the Corsicans was 
British funds, since was almost half large 
indication trend, may remarked that 
the last British governor Virginia, which was 
wealthier and more populous than Corsica, had 
received less than half much; and that the first 
British governor “South Africa, the Earl 


Title V, art. 68 


ceived salary sum half large 
£8,000 was the equivalent over 
two three hundred thousand dollars today. 
Enough such sordid details. Lady with 
her children soon came out 
talked much England, and their 
paring for Eton life social 
life the palace became very agreeable. 

his administrative secretary, the Viceroy 
with good knowledge Italian, who, 
his social origins were concerned, was the third 
son the Lord North the American 
tion, and hence later vears became the fifth 
and aides the Viceroy, gave employment 
other suitable men from There 
were also British officers from the garrison and 
from the including the future Lord Nelson. 
And there were French émigré noblemen, unfor- 
tunate refugees Revolution, who had 
who now sought service with the British 
and lieutenants who once enjoved their £10,000 
£13,000 

The had more trouble with 


associates. 


ters between Elliot and the Duke of Portland (not in 
Elliot proposed £10,000 plus £3,000 for expenses, but was 
granted only £8,000 with £2,000 for expenses. The Cor- 
sican budget for 1795 set forth the del 
included the later middle part the 
provided for revenue 601,000 lire; since the Corsican 
lira was apparently worth eight pence 
third edition [1797], art. 
represent some 240,000 For the Earl 
salary the Cape the same time, see 
Rise South 76, London, 1910, and 
plus perquisites for total income about £4,000 
the governor New Jersey received 
£60 house rent (Kemmerer, Path freedom: the 
for self-government New Jersey, 157). 
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able accept his superior even 
his equal the conduct Corsican affairs. His 
relations with Sir Gilbert Elliot were 
chipped accident, was enraged the sup- 
posed another, when was agreed 
that, pacify him, miniature portrait King 
George, set with diamonds, should sent him 
from and when fact for some reason 
the portrait was not sent, was 
nant and accused the the 
that could believe such thing 
people like Paoli 
finally persuaded retire 


Was 


Was 


the Viceroy was Pozzo Borgo. 
this time man thirty, just en- 
tering upon long career half 
Twenty later, upon the defeat 
the train the Russian Tsar. 

Such were the more prominent the persons 
now active Corsica, unless 
one wishes also the Pope, who 
the French monarchy and the French Revolution 
had denied him, and which the Protestant Viceroy 
search, hardly possible say who the less 
prominent supporters the regime 
bulk the Corsican people read the 
they thought that the British certainly 
stay, they would accept they thought that 
the British were the island temporarily, 
themselves. 

Meanwhile, the governing circles there was 
Lady letters. They are the letters 
perceptive, capable, and much favored woman, 
who was first enchanted 
people. 


island and 
She was attracted their vivacity 
and good humor, though little 
their habit carrying took trips 
visit old convents, explore 


see the almond trees bloom. There were out- 


ings and excursions and even 
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ball, attended the Corsican notables, 
the British officers, and the French 
The legislation enacted the and 
Parliament was course designed the bene- 
British law the time. 
able fifteen the except that 


less gentle 


teen and the stealing sacred objects 


church, twenty, the was 
and France de- 
feated; the British Mediterranean was short 
2,000 and Corsican seamen became subject 
impressment into the Roval Navy. 


Some legislation was the strict sense simply 


also the war carry 


reactionary, undoing what had been done during 
church was returned it, though with provision 
for the Church 
was made punishable death. 


new owne:rs. 


The Revolutionary legislation 
ture and entails 
The Revolutionary principle removing education 
from chureh control was university 
and secondary schools were set subject 
inspection the salt tax the 
late French monarchy was now 
new 


Other enactments political, infended 
protect the persons now power from those who 
might overthrow them. 


to exercise 


Here the tried 
himself 
reasonable among temperamental 


Latins, and repeatedly advised venge- 
fulness. underestimated the internal discord 
tried 
island, but 


since never met any 
and made tours the 

For this and the paragraphs see the volume 

the salt tax 
hetore 1789 46,752 livres, according 
understate the taxation the Old 


note above was bring 


reason to 


The French livre was apparently 
Corsican 


Regime 
ing 


more 


little 


than the lira. 
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Resistance against the Anglo-Corsican kingdom 
ground, committed the overthrow the regime 
and ending the union with far 
Corsica had any professional business people. 
they seem have tended, all 
cluding Britain have looked with favor 
the French Revolution. leaders the 
underground whose names are known, three were 
disappointing Sir Where first 
had seen “remarkably good coun- 
gentleman, found them, vear later, not 

The French also sent secret agents, one 
whom submitted long report the Directory 
August. spy was harmless, and 
his report was mere hearsay, since after elaborate 
where was stricken fever, and where all 
could manage, discharging his mission, was 
have series conversations with 
visiting Corsican that 
British had begun months and 
thirds the people favored France, would 
not take the risk open rebellion until French 
army 

Threatened with subversion, the 
Convention 
least the legislation was 


moderation, 
tie 
during the 


much the same. There were laws 
There was law taking their 


property from them, those 


tors and 


There was law death 


258 and 306 

Archives des Affaires étrangéres, 
Documents, Provinces trangaises, Corse, vol. 1538, folios 
to make a secret trip to Corsica. 

The very language amusing mixture British 
“George King Great Britain, France and 
Corsica: Act Parliament May 1795. Con 
sidering that nothing more worthy the humanity 


§ 


VOL. 105, NO. 4, 1961] 
death correspondence with the 
was law forbidding unauthorized public assem- 
well spontaneously formed crowds 
and another offered reward for 
every secret republican emissary from that 
could apprehended. 


constitution, 
secretary, Frederick North, 
structions Buttafoco, the King’s attorney 
few months before, England Parhament 
Meetings and Treasonable Practices 
necessary, said North Buttafoco, stamp out 
all signs the maladetto republicanismo 

most notable patriots word used parties 
any kind; but this proves 
republicanism shows itself any way, then 
necessary arouse the utmost the patriotism 
these persons 

mirror image the revolution 


hecame 
was not 
sued the Moderation failed. 
were One might choose 
archy and republicanism, but there was 
choice between revolution and rule 
law, between revolution and and orderly 
conservatism, 
the national justice than grant relief those commu- 
nities and citizens that 
fighting for the liberty and independence their country 
with the consent the House Parliament assembled 


this present session, and the authority the same, 


Rehef shall granted the inhabitants the com 
munities of. 


Traitors their Country. 


The document about the first quarter the way 
through the Princeton volume. 

avec les autorités administratives Corse, Bulletin 
Socteté des sctences histortques naturelles 
Corse 42: 191, 1922. 
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any case Corsica became untenable 
the When the Corsican-born French 
republican general, Napoleon Bonaparte, launched 
into his sensational campaign north Italy, ex- 
citement the island got control. 
occupied Leghorn, threatening invade 
for preliminary propaganda, they found 
horn Jewish merchant who translated into Italian 
work the imminent collapse British 
finances, written member the American 
Philosophical Society, Thomas The Brit- 
ish evacuated, and their chief Corsican supporters 
hecame their turn, That was the end 
add that the British few weeks 
Russia. King George expressed 
sonal this solution, which was never 
fact carried 


meant somewhat enigmatic. Ina sense there 
never really was any Kingdom Corsica, and 
there science The point lies 
The 
Kingdom Corsica was might-have-been, 
attempt that the historian 
account might-have-beens. deals with the 
potential well the must show 
net only what happened, but what might have 
though has been given technical name, “the 
which the historian, looking back, tries recon- 
struct the various apparent 


the connection between these two negations, 


seem 


living men given moment. 


seen 
the be- 
events, like life itself, take place only 
time, reflecting only the human 
limitation the The who 
himself literally what happened will 
when the and might-have- 


observer. 


are also suggested. 
The Kingdom Corsica, however ephemeral, 


1:464 Paris, 1938. 

Great Britain: Commission, 
more 261, London, 1892-1927. 

165, 1948. 
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Though reasonably certain, this affirmation not 
use the type-case 
illustrate what might have happened 
realize thereby the the Revolution 
itself. see what the Revolution was against. 
becomes clear that the 
against the Old Regime, strictly since 
present time can really locked 
with its was against very present effort 
restore strengthen certain features the 
Old Regime the 
and the Counter-revolution alongside each other, 
find them alike some ways, 


Revolution 


» 


X. 


PALMER 
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suspicion, persecution, can 
morally disapprove these things without allow- 
ing our political judgment unduly swayed. 
then see the differences between the Revolu- 
tion and the Counter-revolution aims 
that they respectively brought forward, the 
consequences which the prevalence the one 
the other would probably understand 
either, necessary know the other. re- 
worked, with all its uncertainty, its effort, exer- 
tion, tension, conflict, fear, hope 
action while remaining ignorant 
history that does this not science, but 
none the less something think about. 
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Professor French, Davidson College 


earlier studies have discussed the publica- 


tion the several Swiss folio, quarto, and octavo 
editions the using sources 
pondence, and works The purpose 
the present study throw additional light 
the Geneva folio reimpression 1772-1776, 
based data from the 
the Geneva state especially 
records notaries Dunant and Mercier, the 


minutes the Venerable Company Pastors and 


the Council Geneva, and from 


Geneva. 

generally known, the twenty-eight volume 
folio published from 
1772, was the plan con- 
ceived for the publication 
tion Chambers’ Cyclopaedia Universal 
Arts and several false 
starts the prime mover 
Parisian bookseller and printer with 
this time much 
more ambitious undertaking was which, 
carried further editor Diderot and his collabo- 
original work, presenting (1) outline human 
knowledge, with stress the importance the 


associates 
turned 


Durand, 


mechanic arts, and (2) exposure prejudice 
and With the aid 
ars, and mathematician 
Diderot brought out the volume 
From then until 1765, when the last 
ten volumes text appeared, the task encountered 
frequent delays, suppression the authorities, 
condemnation the defection some 
the co-workers, including the mutila- 
and repeated attacks the clergy. 

George The Swiss editions the 
The and the analytique 
the French Review 28: 4-19, 1954. 
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period January 12, 1770, 29, 1771, 
are especially significant, for they give 
the details the contract drawn office 
June 26, 1770, between Charles-Joseph 
koucke Paris and Gabriel Cramer and Samuel 
Tournes Geneva for the printing Geneva 
the two earlier contracts whereby 
came into possession the rights 
the original Paris folio edition. 

page 1305 the Dunant records there 
copy the agreement between Breton, Brias- 
son, and David, parties the and 
Panckoucke, Jacques and 
parties the second December 16, 1768, 
which the original owners “sold, 
delivered for all all rights 
reprinting the and also 
copper plates, “which are engraved 
those which remain The new 
owners agreed pay Breton livres, 


well 


sous, 
livres, 
over period six beginning January, 
and his partners, who could 
“the most complete long 
The first installment the first 
subscription, the same terms the original 


sous, 


was consist 


text and 290 for the plates—could not adver- 
undelivered volumes the original edition were 
sold the new owners twenty per cent re- 
pay one thousand “louis they 
failed keep their sellers 
were pay like sum they printed more than 
four thousand copies 
they were planning publish. 


which 


have already pointed out the 


Library Bulletin and the French Review, 
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koucke, who, agreements 1769, 
and May 25, 1770, with Saint and Chauchat 
details which may seen the 
this scheme was abandoned favor 
and three volumes text were ready the 
market February the when 
the French government halted the publication and 
caused all copies the first three volumes, except 
for some thirty forty sheets, totaling some four 
thousand, seized and immured the Bastille. 
Further Paris being 
Geneva, Gabriel Cramer, with whom had been 


Panckoucke famous 


Panckoucke had become, according 


which 


plans 


Cramer, and was soon 

informed Voltaire 
June wrote that had assured 
and 


Ithough 
clear that 


had previously enlisted the 
making agreement with Cramer 
senbruch and Robinet Rey 
sterdam, Rousseau Deux and 
1770—otten appear, usually 
with statement Cramer that and 


nes 


that they were dealing with Panckoucke alone. 


publishing 2.200 folio sets the 

35, 48, 102, Paris, 1877-1885. 


For information 
and 
JOs2 


Weissenbruch, 
consult Charlier, Gustave and Roland 
1703) 


wnal Paris, 


WATTS 
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agreement containing thirty-three articles 
that: (a) the three 
volumes, except for thirty sheets, were 
already printed and were being held the Bas- 
tille; two thousand copies the first volume 
plates had been retouched and 
were shop Paris; the revisions 
the second volume plates had 
livres for revisions, printing, 


Panckoucke declared 


costs. 

Among the most important the provisions 
the contract were: (1) Cramer and Tournes 
were associated only for the purpose the 
proposed Geneva folio edition and 
permanent rights; (2) all 
sell their part the enterprise only con- 
sent all three partners; was 
responsible for the printing, correction, bind- 
ing, and storage two thousand copies the 
eight volumes plates and the text concerning 
them: (4) Cramer 
correct, bind, store thousand 
copies the fourteen volumes for which 


Tournes 


two 


was furnish the type 
fifteen hundred reams which were sent 
hefore September that the work 
the already printed Paris, and 
complete set livres, the associates agreed 
sell, during the course the printing, 
for more than that sum, apportioned follows: 
text twenty-four livres each, and 
plates livres each; (6) the work 
first which, consisting the first three volumes 
the first plates, was come out 
during 1770, deliveries every 


eight months two volumes one 


(7) his return Parts, 
was send the detailed list those 
who had sent him his previous 
partners, that Cramer and Tournes might 
the action “sovereign will” the volumes held 
the Bastille were never liberated, Cramer and 
(9) reward for services previously rendered, 
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Heilman Bienne, and eight copies 
there were surplus funds available, Panckoucke 
would repay himself for the fifty dor which 
the (11) Samuel Tournes personally 
and not the Tournes Brothers was involved 
the transaction. Inasmuch the latter firm 
had establishment Lyons, Samuel Tour- 
nes, “for the same reasons 
did not wish have any interest France the 
ence were carry only the name “Cramer 
Compagnie.” 

the unpublished Correspondance Charles- 
exchange correspondence between Cramer and 
which reveals that there were differ- 
less than month after the signing 
the Cramer, after stating that could 


example, 


purchase advantageously Geneva the necessary 
paper for the missing sheets the volumes 
the and asserting that Tournes and 
would all conditions the agree- 
ment, that Panckoucke was proposing 
have some the printing done and 
Bienne, and that was now proposing that they 
publish twice many volumes had 
fied the contract June 3). 

Cramer and Tournes were still awaiting the 
pronused paper and and were 
Panckoucke was more with the Yver- 
don edition than working the 
them.” wrote Cramer, “rests the preference which 
our edition.” also reminded 
Panckoucke that the three volumes, 
were 

Geneva. This public announcement was the sig- 
nal for the Venerable Company 
Geneva take arms against the project and 
attempt prevent its continuance through ap- 


supp. 
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disturbed Venerable allowed the work 
on, perhaps because their unwillingness 
jeopardize the profits the Geneva 
book trade. Because the insights which these 
manoeuvres reveal, they will now considered 
considerable detail the following paragraphs. 

The Pastors’ ardor against pernicious literature 
had already been kindled the printing Ga- 
briel Cramer, the previous June, volume 
Voltaire’s Questions sur without 
spite the assurances which had been given them, 
two articles had appeared which “contain things 
contrary the respect due (p. 61). 
following month, became known that Cramer 
Was preparing print new edition the 
“even more dangerous” than those first. 
request the First prevent the printing 
the work Geneva The complaints 
the Pastors and again December 
were “well the who agreed 
“take the matter under serious considera- 
tion and work with zeal remedy the evil 
Minutes the Pastors the following vear that 
the civil authorities gave Cramer 
which was not revealed publicly until 
March the following vear 95). 

March was learned that copies the 
prospectus, signed Cramer Compagnie, had 
distributed, the Venerable 
which “there are great number good, useful 
and agreeable things.” but 
elements which tend undermine the foundations 
the Christian. religion and 
thermore, inasmuch this same work contained 
among others article “which has 
persons who have heart the honor Geneva 
and its the Pastors could not understand 


Registres Compagnie 30: 45. 
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how one could dare reprint “word for word, 
line for book which such article was 
found. The Moderator was 
appeal the First with the that 
hecause his known active interest “for religion 
and the honor the State and the 
exercise his authority the 

The following day the Council 
considered the Pastors’ plea and summon 
Cramer and censure him for having printed and 
distributed the prospectus (272: 
ensuing hearing Cramer was reminded that 
had promised not make known the 
the printer and the place publication the 
reimpression. Cramer detended himself with the 
assertion that the offending prospectus 
printed only order sent abroad, 
would see that the article Geneva “be 
modified suit the wishes the Venerable 
agreed print nothing that had previously 
heen approved the 
the Magnificent voted allow the 
following conditions: that there men- 
tion Geneva the place publication; (2) 
that the names Cramer and Tournes not 
given: (3) that the article abridged, 
modified, and previously approved the Scho- 
larques; and that the should 
printed until all articles had been 
approved the 

few days later the Venerable lis- 
tened the report the 
who, with three associates, their 
complaints before the civil com- 
mission had learned that, when the 
sion proceed had heen given Cramer Decem- 
ber the “forgotten” the 
Moderator, and that the Magnificent Council had 
taken “fixed The delegates then 
made clear the that there was decided 
between what Cramer and 
what was printed the prospectus, and expressed 
the that the rules governing 
the book trade are not being (p. 

May the Venerable Company 


‘The Scholarques had certain responsibilities for the 


charged with the censorship 


presented the Among its items were 
(1) Why had the action December 1770, 
been announced only 22, 17717 (2) 
the new edition was not bear the 
was proof that the Council was aware 
that the work was such nature that the public 
ought kept the dark the place 
publication; (3) Cramer should know that 
kind permission which had obtained was 
only conditional,” and could withdrawn any 
time; the Pastors regretted that their protest 
might prove prejudicial the Geneva 
dustry, but insisted that this was question 
religion and public morals and that was their 
duty “not remain (3) although they 
were wounded the imputations the article 
they were much more concerned about 
the attacks against religion; (6) 
they must insist that the future all rules govern- 
ing the press rigidly enforced. 

The matter seems have been closed June 
when the reply this paper the Mag- 
nificent Council was read the Venerable Com- 
pany. The concluding statement was promise 
the First that “they would pay great 
attention what the would contain, 
and that general one would keep close 
all the (p. 121). 

26, 1771, wrote Panckoucke, 
the letters March and 14, that 
had plunged him into “abominable abyss.” 
The fourteen thousand copies the prospectus 
“more than useless.” and had been laid aside 
the was certain that the Geneva 
printing would not but feared that 
Volumes seven and eight plates 
name, take especial pains with the retouching 
quested that say something 
want, God's name, that when have al- 
continued 


ment, have not set only your word given 
and repeated times that would 
charge the have incurred 
all these expenses for the pleasure our- 
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selves with work thankless enterprise, bristling 
with thorns, which began with the privation the 
three volumes which believed word 
the liberation early enterprise 
thwarted the French government, and the 
bawling our which making itself heard 
which troubles the best years those which still 
have live All has turned out for the worst. 


Despite with part- 
ner, the Geneva printers were occupying them- 
selves busily with their part the task. June 
15, 1771, the reported 
that several volumes the 
appear during the vear and, July 23, Voltaire 
deplored that the was monopoliz- 
ing Cramer’s time and affections that the Italian 
version his was not being printed, 
had 

Cramer wrote Panckoucke again with criticism 
his “horror for and with the recommen- 
dation that avoid ruining himself, should find 
cently proposed buy out the shares 


associate, 


and himself 15). 
The state the enterprise early 


which Rousseau sent, together 
with letter from 
Panckoucke Correspondance the 
brary. Herein stated that volumes 
eight text and two plates were then being 
The first volume plates 
peared 1771, and volumes one three and 
nine text would make the third installment, 
and would ready “toward the end the 
Volumes three four plates would delivered 
1773, and thereafter two volumes text 
and one plates 
months, 


moon 


1772, which 


especial cause the continuing 
matter who was print and share 
expected profits the proposed 
will recalled that the contract December 
16, 1768, the original owners the 
reserved the right publish four thousand copies 
the Supplément, and that, the transactions 


Voltaire, de, 
Paris, 
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July 1769, and May 
became the sole owner the 
edition and the 
the deal June 23, 1770, mention was 
made the but obvious from 
the Correspondance that September that 
vear Cramer expected have share this phase 
against including too many plates, which “retard, 
embarrass and raise the and informed him 
that Heilman Bienne was reporting 
ther that Haller and others “charged with 
working the were lamenting that 
they needed know who was responsible 
for accepting their copy and “paying for 
was unhappy about the share 
which Panckoucke had assigned them. 
counting least third between us,” 
Cramer, who added that 
content with eighth share for each, but that 
was not pleased that Panckoucke 
The following vear the 
eighths share Robinet Bouillon, 
March 26, 1771, Cramer asked him take the 
three-eighths share Bouillon, keep one for him- 
self and send the other two them 
was not until however, serious 
preparations for the publishing the 
with several proposed collaborators may 
consulted the Correspondance, where there 
are twelve letters from Robinet Bouillon trom 
March 1772, October the same 
(pp. the first informs Panckoucke 
that will prepare the clause for the printing 
Supplement, 
can. 


1770, Panckoucke 
rights the folio 


was 
wrote 


knew 


“As for your associates 

are concerned whether the 
gentlemen from Geneva connected with 
wrote that Rousseau had informed him that 
Panckoucke wanted positively that the Genevans 
should have part the operation, and that 
drawn, “having assigned the other two eighths 
Weissenbruch and the children Tre- 
then asked whether Panckoucke was 
certain that Cramer would advance the funds 
pay the September 12, advised 
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that the best solution was divide 
the two-eighths into six twenty-fourths—two for 
Panckoucke, two for Rousseau, one for Rey, and 
one for him. “Have you made your final de- 
asked, then added, “we will surely 
the ptinting Geneva. The Geneva gentle- 
men will free have one-eighth two, 
The following week, September 18, 
wrote that was surprised that Panckoucke 
had written “to Deux Ponts for the printing 
the had not told him 
about that. added, but, “on the contrary 
printing done October 18, 
again wrote, announcing his withdrawal 
and advising Panckoucke either 
Rousseau all his share take all that 
“the affair may come out the critical state 
which 

tor Cramer, apparent that hesitated 
combine working the Supplément with the 
main task putting out the reimpression the 
formed Panckoucke that would 
that assured that the Supplément “very 
well something which Panckoucke could 
after telling Panckoucke were raise 
funds acquire the whole undertaking 
continue the work, would go, neither Bouil- 
lon, nor nor any other people 
whom did not know, but some “rich friends.” 


Rousseau 


would for the 
stated that had withdrawn from the enterprise. 
for “all the gold the world would not prosti- 
tute his name proposing boasting work 
which could not know (p. 37). 

the intial slow 


he no loss. 


differences between 
due Panckoucke’s passion for new 
use Cramer’s words August 
1772 (p. 26)—the printing seems have 
progressed more that, December. 
Voltaire could predict that “the 

printing 


Cramer and 
with the undertaking through 
with Panckoucke October 13, 


went on, 


1773, 


~lIdem. 
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whereby they acquired one-third 
volumes nine through eleven the 

June 13, 1775, however, their part owner- 
ship the edition was terminated. that date, 
the offices notaries Mercier and Dunant, 
long paper twenty-two articles was 
the three partners. Among the most important 
stipulations were: (1) Panckoucke accepted the 
accounts Cramer and Tournes their 
statement that May 1775, copies 
had been placed. declared that his associates 
had the engagements which they had 
made with him the acts June 26, 1770, and 
rights the entire undertaking. 
recognized Tournes the sole 
Tournes sold for one hundred 
and sixty thousand livres all his rights the first 
twenty-five volumes, well the three volumes 
still sequestered the Bastille. (4) Tournes 
sold Panckoucke for eighteen 
his one-third interest volumes 
eleven plates, acquired October 13, 1773. 
general 
his total interest, condition that printed 
Geneva. (6) Inasmuch certain 
“known Cramer and did 
Cramer agreed continue the 
the work and the Table Geneva, 
name Cramer (7) Tournes 
agreed direct “for the account 
enterprise “in the same manner that had con- 
dueted when had interest for 
the period necessary 
Table, and the disposal the complete edition.” 
(8) Tournes would continue 
all the expenses and supplies “in order bring 
the work (9) Tournes would 
the plates and the and would 
counts Panckoucke every three 
Delivery volumes plates would 
effected toward the end 1775, 


volumes nine 


Dunant 12: 484. 
see Watts, George B., The 


Supplement and the Table analytique raisonnée the 
French Review 28: 18-19, 1954. 


ten during 1776, volume eleven and the 
1777. 

for the undertaking. 
Panckoucke seems have made rapid progress, 
announced the Journal des 
gust, 1776: 284) that “had had the honor 
furnishing” the twenty-eight volumes 
later, stated his own Journal politique 
that had just finished “in Geneva 
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reimpression entirely conformity the 
edition Paris.” 

further references have been found 
first three volumes which were still the Bastille 


1775, and may assumed that they were 
released shortly thereafter and were incorporated 
into the Geneva folio 


data the organization and regulations the 
1798, Geneva, 1948. 


Geneve, 


Seat 
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{ 


Le». 


remark will needed what 
meant the term the following 
pages. 

carrying arms not necessarily uni- 
formed person. Gods well goddesses are 
helmeted and carries she dressed 
carrying spear and shield and wearing 
nudity, nudity loosely draped la), 
that is, costume not practical for 
is, however, different matter when the 
same god appears cuirass worn over tunic 
armor similar even identical with, the stand- 
ard army cuirass which the mercenaries 
Hellenistic monarchies received 
chased the surplus depot their 
uniformlike attire might even 
the addition certain badges insignia rank 


* 


issued during the reign Hadrian 
the mint Alexandria, shows the 


The wishes express his gratitude 
tessors Andreas Sirarpie Der Nersessian, 
courtesies; Thor Sevéenko, Dr. 
their efforts photographs; and the German 
Institute, Rome, the American Numis- 
matic Society, the Dumbarton Oaks 
Research Library and Collection, Musée 
Louvre for their readiness provide photographs. 

armed goddesses, see Lasseur, Denyse, Les 
déesses armees dans classtque gree leurs 
ortentales, Paris, The two coins Ares, nude 
and cuirassed, are both from the mint Alexandria and 
both issued under Antoninus Pius; see Dattari, 
2464 and 2460, Cairo, See below, nos. for the 
rise uniformed soldiery. 


PROCEEDINGS THE AMERICAN PHILOSOPHICAL 105, 1961 


368 


GODS UNIFORM 


ERNST KANTOROWICZ 


Professor, School Historical Studies, for Advanced Studies 


Read November 10, 1960) 


the heavenly Twins Castor and Pollux, military 
attire. They are clad Roman 
cuirass which there are attached, 
the lower end, row metal the 
with long leather tabs dangling down 
kilt-like and with similar leather flaps protecting 
the shoulders (fig. The twin gods obviously 
classical times the Dioscuri were usually, though 
not always, naked except for their conical felt 
caps and their short cloaks capes fluttering 
the seen the reverse side many 
coins the Roman They were always 


Ares (mint Alexandria). 


Poole, Reginald Stuart, the coins Alex- 
andria and the and fig. 708, London, 
1892; Chapouthier, Fernand, Les 
dune and pl. fig. 54, Paris, 1935. 

though rarely, some ancient vase paintings the sixth 
century see, Chapouthier, op. 199, fig. 23; 
but the meaning held agonistic, and not military 
(tbid., 202 ff.). 


op ite 
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(mint Alexandria). 


were the patrons the Roman youth equestrian 
nobility who prided themselves going 
with arms but without There are, 
true, Alexandrian coins, the same Hadrianic 
period, which the Dioscuri appear according 
the classical tradition: nude, facing each 
armed with their long and 
horses the bridle (fig. the 
mains that considerable number 
the Alexandrian mint depict the Twins 
tary dress (fig. and may mentioned that 
with almost negligible exceptions all our evidence 
for the Dioscuri uniform derives 
and not earlier than the second century our era.” 

well-known that the Egyptians, 
Roman times, had predilection for representing 
their own Graeco-Egyptian gods military 
which almost certainly goes back the 
Helbig, Die Castores als der 
ship may have existed between the Dioscuri 
Greek ephebes whose badge, the broad-rimmed 
flat hat, was worn sometimes 
Chapouthier, op. 133, fig. 

Dioscuri the nude), and fig. (for 
Chapouthier, fig. 26, for the wall painting 
from Theadelphia; Breecia, Evaristo, 
romaine, I), 124 ff. and pl. fig. Bergamo, 1926. 
Non-Egyptian relief from Telmessos now 
Vienna, where the Twin-gods are seen horseback 
the uniform see Chapouthier, and 

13: 1910, and others the 


gods: cf. 


who (as puts it) “was enlisted the regular 
was Heron, equestrian god foreign 
origin, but Egyptianized Ptolemaic times. 
appears indeed Hellenistic rather than 
man military dress: cuirass made plates 
scales and decorated with the gorgoneion (fig. 
Heron Roman times seen painting from 


Theadelphia, temple of Pneferos : 


Heron. 
tured military attire times, 
Agypten, 13: 510 1933, refutes this opinion 
calling attention the Hellenistic uniforms gods 
Palmyra and Dura. 

7 Rostovtzeff, op. cit., 510 f. Breceia, Teadelfia, 110 ff., 
and pls. 
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the now Paris (fg. 6), where the 
figure the right represents that 
warning, however, should sounded. The Hel- 
lenistic cuirass was still quite common Roman 
times and found with earlier 


statues as 
cuirass 


qualification evidence proving the pre-Ro- 

However that may be, Egyptian gods 
Horus, the son Isis and 
very often represented not simply armed, 


are numerous. 


bronze statuette the 
second now the Louvre (fig. 7), 


but 


shows the god with the sparrow head 


Paris, panel from the Fayyum: Heron (right). 


Dussaud pl. tacing Paris, 1939, 

Roman statues, and 40, 1959, who 
18) styles the statue Rufus the 
statue that may called Roman 
the second century Christ, the Hellenistic armor 
5, 57, 60, 61 (nos. 225-249). 

stitute francaise orientale (2): 


based 


KANTOROWICZ 
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Fic. statuette: Horus. 

his waist the sash with fringed tas- 
the fashion characteristic statues 
emperors and officers which displayed 
called Hercules-knot with the ends tucked 
Although his headgear, the white crown 
Egypt and the pendants cloth, Egyptian 
is, nevertheless, decorated with the Graeco-Ro- 
man crown laurel; and his head surrounded 
sun-rays suggesting the fusion Horus and 


the sash tied Hercules-knot, see Delbruck, 
Richard, Die Consulardiptychen, 41, Berlin und Leipzig, 
1929; Keyssner, Karl, art. (1): 807 
1936, the nodus 
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attire the British Museum. The 
example, has been worked into terracotta 
where the decorated cuirass may suggest 
rank (fig. 


the 


How common was represent 


Harpocrates, military dress may gathered 


Nock. The terracotta Horus putting his hand 
his mouth doubtless mass fabrication; but 
even displays essentially, shorthand, 
the customary features: the armor with the leather 
tabs, the sash, and baldric running 
shoulder the right hip (fig. 

One more statuette Horus, the Collection 
Sinadino Alexandria, (fig. should 
mentioned here account the the 
right arm, often broken away, raised and 
one finger This hand, perhaps, 


Chapot, op. left figure, for Horus 
the British Museum. Clermont-Ganneau, Ch., Horus 
mentions two other statuettes Horus military dress 
the British Museum; cf. Chapot, 228. 

Collection pl. Naney, Paris, and 
1921. 

Nock for calling attention to, and providing with 
photo of, his interesting 


Georges, 
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inally spear, unless was meant gesture 
imperatorial greeting. any rate, the mili- 
tary dress very accurately that Roman 
officer: the muscled cuirass, the with 
the leather tabs, and the sash around the 
Other Egyptian gods display similar attitude. 
those therianthropic deities the god Apis, with 
his head steer, among the 
appears likewise full uniform; 
hand open and raised gesture known from 
Roman emperors when addressing their legions, 
and the editor this little bronze statuette, Baron 
von Bissing, gave the title 
the attitude the (fig. can- 


Fig. 9. Con 


Harpocrates. 


Cambridge, Nock, 


terracotta : 


Von Bissing, Die Nekropole von 

Eine Apisfigur der Haltung der 
Adlocutio, Ortental Studies dedicated Haupt, 
Cyrus Adler and Aaron Ember, 295-299, 
and Leipzig, 1926. The same, similar figure, dis- 


— 
ig 
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Horus 


not tell whether the dog-headed the 
National Museum Athens had the 
tude, since the right hand broken away from 
uniform with two rows lappets covering the 
which the lower edge becomes 
Rome, wearing decorated armor, suggests that 
the god held his right hand spear 
sented and shown with his right arm 
raised. 

The general appearance all those Egyptian 
gods closely related small bronze statuette 


17: 184, interesting article Alfred 
Hermann, Der letzte Jahrbuch Antike und 
34-50, 1960, reached only after had 
returned the see, however, esp. for the Apis 

military attire, 33, for correction von 
Bissing 

Bissing, Kulthilder Ptolomater- 

Romersett (Der alte Orient 34, 1-2), ff., fig. 
Leipzig, 1936. 

the German Archaeological Institute, Rome, for 
providing me with a photo of this statuette (Photo No. 
60.1199). 

fig. from the Collection Alexandria 


from the Delta, now the Louvre (fig. 
displays person attire: cuirass 
with and leather tabs, the sash with its 
characteristic knotting, and shoulder tabs. 
true, the statuette Roman times but may 
replica earlier work art that type. 
The attitude should perhaps 
Alexander the aegis Zeus, normally 
tribute Zeus’ daughter but here given 
Alexander the god who was venerated Alex- 
andria (fig. has that 


Theodor, Studien tiber das 
anders des Sachsischen Ge- 
21, 3), 140, and pl. fig. 
16), 296, has connected the statuette 
with the Alexander the Louvre, but follow 
his observation. owe the Giraudon photo the 
Dumbarton Oaks. For Alexander Moon-god, with 
crescent and three stars, see Cumont, sur 
symbolisme funéraire des Romams, pl. 
208, Paris, 1942. 

grecque: Alexandre Piot 21: 59- 
72, pls. IV-V, See pp. for the hypothesis 
linking this statuette sculpture Alexander. 


» 
4 
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the attitude Alexander the aegis may 


discussed. Probably the Horus the Louvre 
(fig. had also the right hand raised and thus 
would resemble, with his crown sun rays, the 
13) more than one 
draw the straight-forward conclusion Alex- 
ander was the first “god and that he, 
veneral and god the same time 


also 


as depicted also 


Nazionale, bronze 


\nubis. 


Rome, Museo 


statuette : 
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Louvre, statuette: 


Giraudon 
representing not only the native gods 
attire but also the Graeco-Roman gods 
classical times were preferably represented 
nude loosely does not seem 
that this simple hypothesis 
gesture and attitude displayed 
Horus, Apis, and Anubis, and that Alex- 
ander may suggest that they all followed some 
common model which may have been famous 
statue Alexander; more likely, 

Alfred Bellinger obligingly cailed 
wearing the and holding his right, extended, 
Mesopotamia, and Persia, 191, No. 61, 
fig. 18, London, 1922. 


a 


ERNST 


with 


however, we have to take into ace unt some radi- 
ations the canonical Doryphoros pose. 

also other were represented 
military garb, and that representations following 
that pattern are found even small works 
art amulet shows without doubt 
Anubis the dress soldier (fig. the 


Seth, likewise cf. Griffiths, Gwyn, Seth 
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shown anguipede, cuirassed and decorated with 
the (fig. Such snake-legged 
deities are not rare amulets either, where 
find, for lion-headed god 
Greek such Nemesis the Roman 
dea Roma (fig. was represented 
certainly had gained its strength Roman 
times. 

This does not imply that the 
turing the gods officers’ 


Museum, New York). 


and pl. 38, 1959, 

Bissing, Kulthilder, fig. Ex- 
pedition Ernst The present reproduction 
was made after line drawing from the 
and Gilleron, Munich, 1901, courtesy the 
Dumbarton Oaks Library. 

Bonner, Campbell, amulets, pl. 99-101; 
pl. Nilsson, Martin The anguipede 
the magical amulets, Theological Review 44: 
ff., 

Alexandrian coins, see Dattari, 
pl. XNXI, No. 4994; also Poole, Cous of Alexandria, pl. 
fig. Seyrig, Syria 13: 263, 1932, considers 
“the case the Alexandrian Roma] 
general, Vermeule, The goddess Roma art, 
Cambridge, Mass., 1959, who, however, does 
the Alexandrian coin nor the 
it. 


lo. Alexandria, Chougafa: Anubis 


contrary, the findings Palmyra, 
and Hatra make perfectly clear that the 
tion providing gods with trappings 


times. Palmyrene the Louvre the 
first half the first century Christ (fig. 19) 


Syriennes 31, pl. 1953; 
Morehart, Mary, Early sculpture Palmyra, Berytus 
12: and fig. 11, also figs. 12, 13, 1956-1957. The 
number Palmyrene gods military dress excessively 
great and effort has been made here assemble the 
material For the triad Jarhibol, and 


Seyrig, 


Magical amulet: 
Michigan 


his head and diadem with 


scales 


are 
would 


Fic. 


Louvre, relief from Palmyra: triad gods. 


Aulte 
(Der 


und 
Zeit 


Aglibol, see also Eissfeldt, Otto, Tempel 


alte Orient 40), 1941. 
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Palmyra, relief: Helios Theos Megistos. 
pattern decorating the lower edge the cuirass 
the 
are two rows fringed leather flaps. The 
trousers are visible tunic 
which has long 
belt likewise fringed. 
fibula on, just below, the right 
trousers but enriched necklace 


tight 
edge 
sleeves, 
god wears 


sammie 


torque, a 


Palmyra, pottery tessera: Aglibol. 


for that tendency, Vermeule, 


KANTOROWICZ 


Dangling down trom the 


statues, 


Capitol, aedicula: Aglibol with 


Rome, 


usually twisted gold) the gods 
the right and 
the sun-god Palmyra; the left the 
identifiable the crescent his halo 
sun rays. 

The emblem the crescent, 
the deity with certainty the 
moon There is, for the 
god whom the description, despite the 
crescent, calls plainly Theos megistos 
20); the date known accurately this case: 
rather popular; for the same design seen 
from Palmyra (fig. 21) where the image 
the cuirassed bust the god the 
small terracotta token serving its bearer secure 


the one the right Jarhibol, 


Moon vod, 
however, does not 
always 


god. 


meal 


Bas-relief 


and pl. 


syriennes, 


Syria 36: 


Antiquités 


Seyrig, 

the 


Paris, 


thid., 


116, fig. 50, 


purpose of the tesserae, see Seyrig, 


of 
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period, the Hellenistic cuirass was replaced 
Roman armor. aedicula Capitoline 
Museum Rome, dated 235, shows 
with the crescent simple Roman body cuirass, 
extending his hand Malakbél 
gods were represented for 
example, god whose name said derived 
from Satrap, the title the ancient 
vincial governors, wears Hellenistic plate armor 
with sash well the long-sleeved tunic and 
the Parthian trousers (fig. The blending 
Hellenistic and Parthian elements character- 


Palmyra, relief: Shadrafa. 


and 16: 394 1935; also his study Les tesséres 
Lagrange, Paris, Cf. Cumont, Recherches 
symbolisme des Romains, 208, Paris, 1942. 

Syria 18: 203, owe the photo 
the courtesy the German Archaeological Institute, 
Rome (No. 1936.1108). For Malakbél his relation 
Aglibol, see Tempel und 

Annales Syrie pl. fig. 1957; 
Morehart, Mary, 12: 63, and figs. and 15, 
nes 23, 1938; Tempel und 102 
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izes not only the military attire the Palmyrene 
gods, but frequently that the 
Dura, sen which belongs 
the middle the first shows the 
over which wears armor 
stars. notice the sash, and also the torque 
Hopkins, Clark, Aspects Parthian 
light discoveries Berytus pl. 
problem Parthian art, Vale Classical Studies figs. 
and 38, 1935: see 160 and and 
its art, 1938, for the blending Parthian and 
45-73, 1938. 
Hopkins, Clark, Berytus pl. fig. facing 
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= 

Jarhibol. 


period, the gods Dura would dressed 
garb more Roman appearance, as, for example, 
painting the Artemis temple, annexed 
Praetorium 25):°° the statues three 
haloed gods fresco dedicated the Tribune 
(fig. The gods wear the golden 


“wears military dress with 
and for the god For 
son Hadad, see Tempel und Kulte, 139 

Classical Studies fig. 57, 
and 249, 1935; Hopkins, Dura Report 
and figs. 1-2. 

armor worn Roman emperors, Delbruck, 
statues, 43, No. 


AMER. 


Fic. Hatra, marble statue: Assur-Bél. 


sashes, however, are more richly decorated than 
those Roman officers, nor are they 
the same way. 

Rather impressive the recently excavated 
marble statue Hatra (south 
Mosul), the first century 
The cuirass differs from most Hellenistic 
and Roman patterns. The pteryges are absent; 
hence, the two rows leather tabs dangle down 
row leather flaps there are three. 
the cuirass decorated with Helios 
perial The sash broader 
but knotted customary way. This god 
wears also torque around his neck. 
his feet, between two eagles, the Tyche 

London News, 116, figs. 5-6, Dee. 18, 
Lenzen, \usgrabungen Hatra, 
Ansetger 70: 339-342, figs. and 
much obliged Sir Ronald Syme for having called 
attention the monuments Hatra. 

cuirass resembles one the Olympia 
61, No. For Helios imperial breastplates, see, 
Brendel, Otto, Der Schild des Achilles, Die Antike 
12: 272 esp. 276 (figs. 3-4), and 278 (fig. 5), 1936; 
Roma $0: 181 (Nos. 17, 18) and 183 29), 1923, for 
Sol imperial armor. 
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Fic. sun god. 


Hatra. The back the monument does 
peat the military armor, but displays 
aegis with the head reminds the 
aegis statue Alexander the Great (fig. 14). 
Also Hatra there bust the sun 
military attire similar the busts 
The styles the god “The 
and the editor though with- 
out evidence, that the armored god may Mith- 
decorated with eagles, and military standard 
the eagles the bust the 


god seen once more Here then 


the image the has become 
object apphed art just the images 
Roman emperors were attached 


There were, course, many more gods Syria 
and Asia Minor who were represented 
Strangely enough the soldier 
appears, seems, only once 


London News, 806 fig. 
Mithras, see below, 42. 

London News, fig. loc. 

1952; and his den Reiterscheiben, Germania 
30: 187-190, Probably the 
produced Brendel, Die Antike 12: 275, fig. served 
also insignia. 


GODS UNIFORM 


Tarsus, coin: Mithras 


erated the military camps, Dolichenus, 
Swinging his right hand the double- 
axe, often seen simple Roman muscled 
armor (fig. though too may wear the 


where 


Fic. Berlin, Antiquarium: Dolichenus. 


Tsaurta, and Cilicia, 213, No. 258, and pl. fig. 
London, Cf. Will, relief cultuel, 259, 
who emphasizes the absence Mithras representations 
military attire. For bibliography, see Ver- 
mentorum religionts 52, fig. 27, and pl. fig. 
Haag, 1956. 

The latest study, Merlat, 
been accessible me. 

Berlin) and discussed Seyrig, 14: 
1933; cf. Kahn, op. 117 and pl. fig. 


Leiden, 1943. 
Jupiter Dolichenus: Essat 
Paris, 1960, has not vet 


ERNST 


Syria some detinitely Greek gods were rep- 
resented repeatedly appears 
Syrian monuments, for example 
muscled cuirass 

wili unnecessary for our purpose 
military dress, since the material cited here 
few questions regarding some 
principles 


hypothesis which these gods should 
considered “soldier gods.” who this capacity 
donned military has been abandoned long 
theory those gods were 
their religious followers who 
thus formed kind det deorum, 
not sound because carries later Christian 


teenth century) the Berlin shows that the god 
wore the Oriental trousers; op. 370, 
Kahn, op. 117 

Syrte, 157 ff. and pl. Beirut, 1906; Baudissin, Graf 
1911. 

This was, more less, the current opinion recently 
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metaphors realities into the pagan The 
straightforward and more circumstantial way. 

Treacherous though start from modern 
parallel, should, nevertheless, recall 
that the custom European monarchs appear 
that general the army, was very 
late began the eighteenth century, 
and became the general habit apparently only 
the time the wars 
That began time when the con- 
tinental nations asserted themselves 
monarchies, with prevalence the 
large. 

Something similar must have happened the 
military monarchies the Hellenistic world. 

There were, classical times, citizens bear- 
ing arms and providing their own armor, but 
there was not soldiery. 
however, his corps “silver- 
survived the death their king. The 
spides were continued some the 
notably the Seleucid rulers Syria. More- 
over, Hellenistic monarchies the mercen- 
aries received their arms 
their armature private The same 
Marius the legions carried standardized arms and 
armor, even though the individual legionary had 
pay for his equipment; its value was gradually 
deducted from his pay 
rate, from the Hellenistic period onward 


may talk about soldiers 


have consider the statues 
kings and generals and recall their 


against his hype thesis, see Will, op. ctt., 206 

military costume had roots national 
traditions the East. “Ceci pour bonne 
par les armes tenait Cf. op. 

also his Heerwesen und der 
and, for the red cloaks the Spartans, 

Domaszewski, Alfred, Bewaffnung, 376, 
lines 1897 

op. 377, lines ff. MacMullen, 
Ramsay, Inscriptions armor and the supply arms 
1960. 
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his very thorough study this subject, Professor 
Cornelius Vermeule has pointed out 
rassed statues began make their appearance 
sporadically Hellenistic times, whereas clas- 
sical times generals and princes would have been 
that is, more less naked The 
Roman cuirassed statues still displaved the 
influence Hellenistic armor; 
used the “muscled” “body” cuirass which 
decorated, especially the ceremonial 


armors emperors, princes, and 


footedness the emperor still seems suggest 
the nudity the The high tide imperial 
statues, however, falls the 
century after Christ when, according Professor 
Vermeule, that the emperors 
tematically populated the cities North 
and Asia Minor with their cuirassed 
And another the fact 

considered, that is, the cuirassed mannequins 
study the Professor Gilbert 
Charles Picard has pointed out that 
monument victory does not antedate, Greek 
art and literature, the late sixth 
century, and that, when achieved greater 
Greek triumphal art, the trophies celebrated 
general, his luck good the Hel- 
lenistic monarchies, however, referred 
the the this sense, the trophy 
was inherited Rome where its 


second 


stresses 


cuirassed 


statues (see above, 9), 
Heckler, Anton, Beitrage zur Geschichte 
Panzerstatuen, Jahreshefte 
192 1919, emphasizes very 
strongly that, with the exception coin 


not represented during 


archao- 


stocles, generals 
the classical period. 


op. See also Hanfmann, George 


228, and 226, 18, 1957, for the barefootedness 


op. 

Picard, Gilbert Charles, Les trophees Con- 
Rome, ff., Paris, 1957. 
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was that the Felicitas the victor, though 
was linked also Genius 
second century our era, the 
Latin was gradually eclipsed 
the emperor whose perpetua was the ulti- 
mate cause Hence, the trophies 
tories the emperor exclusively and his 


Perhaps may said 
which 


glorifying the his 
perpetual prowess and moral excellence. 

There reason consult the evidence 
the coins Professor has dem- 
that the Roman emperors 
the time the Principate were not supposed, 
even not allowed, wear the uniform 
they wore the toga, that is, clothes. 
Hence, was only another indication the final 
prevalence the military over the civilian (the 
latter represented the Senate) that eventually, 
has been aptly remarked, the facade civile gave 
way the réalité the end the 
first century the emperor wore almost 
even within the Rome, military at- 
tire with the attributes and insignia his rank, 
excepting only the occasions when 
religious functions met the Senate. 

The coins illustrate this development 
the that could desire. The 
side Roman coins displays rule the portrait 
house there is, with the exception one sestertius 
Nero, not single coin which shows the em- 


obverse 


peror naked, 

Picard, op. cit., 168, 268 ff. 

Picard, op. see for the imperial 
theology victory. 

Institut 
ungen 50: ff., ff., 1935. 

Alfoldi, op. cit., 43. 

on the obverse side of the con ¥z for on the fteverse the 


ae 
2 
ts 
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rare until the end the first century. 
under the emperors adoption, cuirassed 
prevail the second half the second century. 
the third, the naked bust becomes 
solete and real rarity, though 
ally found Septimius Severus, Caracalla, 
and Geta, and later under Gordian Gallienus, 


The naked bust, regu- 
larly found coins commemorating the conse- 
The showing the emperor naked, that 
is, bare-necked, are medallions 
Constantine the one which shows 
the reverse, 


trophy over his left shoulder, with the 
coins show the emperor either draped Or, preter- 


armed 


tary costume have conquered 
5) The evidence of the coins supports the 


observations Professor Vermeule who remarks 
emperors and princes divine guise 


the emperors and, before their time, the part 


Dumbarton 


Oaks, gold 
Constantin 


shown even 

culrass; see Alfolda, 
Delbruck, 

Curmus, 27 tf., 100 f 


emperor 


earlier date wearing the 


bis 
Berlin, 1940, who emphasizes 


Ton 


that the bare-necked portraits rare 260) 
referred above all 

For specimens these medallions, 
Dumbarton Oaks Collection, 
12: 125 and figs. 7-11, 13-14, see also figs. 
and for Constantine’s sons, 132 for the de- 


scription the 
Vermeule, 


medallion 


(fig. 7) 


Statues, 7. 
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British Museum, aureus 
Septimius Severus. 


the 


seem indicate the reverse cur- 


rds. 


statues 


aureus Septimius Severus may 
this fact and lead some further observations 
The coin shows the sun 
chariot, the steeds ready climb the 
which indicated cumuli clouds arching 
who with her cornucopia rests 
and peace. The god, naked except for his flutter- 
ing shoulder cape is, however, 
Apollo sporting pointed beard, that is, 
having the features Septimius Severus. 
messag When the em- 
peror rises (and his rise, 
daily event like the rise the the Earth, 
comiort, the state new felicity dawn- 
visualized Virgil the Fourth Eclogue. 
timius Severus did not introduce the 
ration the trappings horses armor, 


the coin obvious. 


is of 


Mattingly, 
British Museum 5: 57, No. 
the 


226, pl. fig. 197). 
Professor Andreas 
called attention, providing 
same time with photo. 
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now the Vatican (fig. and the 
second century after further found 
two 


and 
While one the Com- 
modus issues clearly shows the sun god, 
the other one shows the deity bearded like Com- 
trend, closely connected with the militarization 
the imperial appearance, made itself felt 
Aurelius shows approximately the 


chariot the emperor wearing 


Margherita, Sol invictus augustus, 
conti della Pont. Romana archeologia, ser. 
30-31: 161 1957-1959, tentatively dated the 
second century. The exergue reads: 
greatly indebted colleague Andreas for 
photo of this plaque. 

1912; cf. 16, No. See also Toynbee, Jocelyn 
Cambridge, 1934. 

3-4, and Nos. 3-4; Toynbee, op. pl. XIN, fig. 

Paris, 1909; Mrs. Arthur Strong, Roman Studies 
1911, and her Roman sculpture from 
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uniform—the cuirass with and 
The chariot seen also 
Dura, the shrine Zeus Theos 
however, the god, holding lance 
Parthian costume, the held 
golden his the sun 
god himself appears full imperial dress, though 
not military attire, for stele from 
Asia Minor, now the Museum Leyden 


sash. 


notice that the deorum the part 
the emperors was supplemented 
imperatorum the part the prin- 
ciple mutual imitation was actually 
far that after the model the imperial apotheosis 
(the emperor’s ascent eagle) the gods 
Egypt were the same fashion 
although gods they were not 
the same idea found Syria 
well where tetradrachme the third century 
shows the same That say, the gods 


Rostovtzeff, 
facing 
Paris, 1943. 

much obliged for providing with photo. The 
has been published Cumont, 

gart, 1924, calls attention this apotheosis see 
also Cumont, Revue des religions 62: 
138 1910. 

See, Bellinger, Alfred, The Syrian tetradrachms 
Caracalla and Macrinus (Numismatic Studies 3), pl. 


IX, fig. New York, 1940. 


Dura-Europos 
Grabar, 


stele, as 
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Leyden, Kijksmuseum, 


\rtemis 


and 


were treated though they were emperors, and 
the emperors though they were gods. 

There vet another argument which has 
heen advanced explain the military costume 
gods Egypt and the Near East, and 
this has considered 


It has been 
suggested that the military attire may 
dered many the foreign gods, the 
more acceptable the 


who, 
the foreign gods with their 
own, least name, though not always 
stance. while the gods the Roman 
Capitol were represented gods and not 


as 


know, often equated 


acce ptable 


Le relief cultuel, 270 f.: 


“pour les rendre 


ERNST 


IPROC, 


AMER. PHI 


soe, 


would not have occurred the Romans put 
their own Jupiter uniform, was different 
with the foreign gods. The were 
form, matter whether the impulse 


come from the from the Romans. 


now review our the late 
the development the cuirassed statues: (3) 
the development the armored (4) the 
Roman emperors replacing the 
torum the part the gods; (6) the tendency 
ing them military attire—we have 
able number clues our disposal suggesting 
how came about that many gods Egypt 
and the Near East were represented uniform. 
Nor will really surprising that also 
trating, and conquering, the Roman empire 
fell with this general militarization 
perialization the deities. Christ was repeatedly 
represented with the 
around as, for the 
ceiling-painting the Roman Clodius 
the expression Christus Imperator 
Even the victorious 
cross, taking the place the pagan was 
sometimes décorated with the 
mentum, which found also decora- 


(5) 


come 


tion the pagan trophy the 
which, supporting the may have produced 
some similarity with the 

24, for Mars Ultor the Capitoline Museum, Rome. 


pl. where Ares appears both the nude 
(no. 2464) cuirassed 2460) the times 
Pius (see above fig. 


gang bis ans Ende des dritten Jahrhunderts, 
(ca. 230), painting the ceiling one the niches. 

Peterson, Erik, Christus als Imperator, 
Theologische Traktate, Munich, 1951; also 
witz, J., und Christen- 
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Tropaeum Crucis and Trophy (North Africa). 

Christ attire, however, rather 
terracotta plaque early Mero- 
contention which Christ was repre- 
sented the costume Roman general holding 
the quite likely, however, that the 
editor was For connection with Psalm 
the basilisk, the lion and the 
trample under St. his 
rations the Psalms, inclined Christ 
the and his commentary, through the 
ageney the ordinary Psalter remained in- 
fluential throughout the Middle This 
then may the reason for the 
plexing fact that the rare medieval representations 
Christ warrior—Christus miles Christus 
mostly, though not exclusively, 
medieval armor found, for example, the 
ninth-century Stuttgart Psalter (fig. and 
also the right end the Hadelinus Casket 


) 


2-3, 1957; for the problem general, Picard, 
1957, and Grabar, André, dans bysantin, 
239 Strasbourg and Paris, 1936. 

Mary Morehart obligingly called 

Augustine, Psalmos, XC, Migne, 
Patrolgia 37: 1163; Kantorowiez, H., 
bodies, 69, Princeton, 1957, for some 
later radiations. 

fol. Princeton, 1930 
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S up arpidern 


Vise, the late eleventh century (fig. 
both cases the warrior Christ wears the purple 
and holds his lett hand the book, 
his right lance the Psalter minia- 
ture even wears the imperial shoes leaving the 
toes 


Hadeline: Ps. XC, 13. 


Visé, shrine 


Helbig, 


Baird, Alice, The Shrine 
Burlington and pls. 1917; 
Mosan pl. facing 44, Bruxelles, 1906, 


ERNST 


40. 


the Archiepiscopal Chapel 
Ravenna find mosaic picturing Christ, hold- 
ing the book his left hand and shouldering the 


has its history. 


with his right exactly the fashion 
which Constantine (see 32) carries the trophy. 
not Christus 
miles, but the full and authentic uniform 

Die Mosaiken und 


restored, 


stands hen and dragon 


long- 


Valereten, 
lower part the 
affect the 


Over 


which, however, does not 


Mosaic Is 


present argument Photo courtesy the German 
also Grabar, Andre. Loempereur dans bysantin, 237 


Ravenna, Archiepiscopal Chapel: Ps. 
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sleeved tunic, wears golden cuirass with one 
flaps dangle, fringed the shoulders 
are protected similar leather 
hardly visible because most his 
covered the purple The purple 
itself fastened the right shoulder round 


From the fibula there dangle three long pendants 
and Lawrence, Marion, The Ravenna 
(Monographs Archaeology and Fine Arts 2), 26, 
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pearl each. 


The with three pendants pearls one 


the emperors know this insig- 
dosius where the emperor well 
sons and co-caesars the fibula with the 
three and from the mosaic Justinian 

the fibula, see Delbruck, Richard, 
Berlin, 1926-1929; Josef, Der 


richs Bern, 1952, with full and 


Ein Doppelbildnis Karls des Grossen, sur 


1953; see also Kantorowicz, The king's two hodies, 416, 
the later development. 

the bibliography, Delbruck, Consulardiptychen, 
No. For better reproduction, see 
Frriedrichs pl. XXIV. figs. 4-5, who (p. 49) for good 
reasons that the new type the fibula with three 
pendants Coes not the 
A.D. 


Great (ca 
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San Vitale Ravenna (fig. 
wise, the imperial governor Aph- 
rodisius, seen the mosaic the arch Santa 
Maria Maggiore, Rome, displays with 
Christ represented the correct uniform 
Roman general rather emperor, including 
the correct 

The Ravenna mosaic Christ triumphant over 
lion and dragon the last representation what 


St. George. 


The mosaic has been reproduced very 
Grabar, op. XX, fig. von Simson, Otto 
only the ruling emperor, Constantine 
natus, has the the three pendants, but not 
haloed. For a third mosaic (of cither Theodorich or 
1935. 


Dre romischen 489 and pls. 66-68 


Chicago, 
g0- 
his 
they, too, are 


ERNST 


Venice, San 


saints, especially Byzantine were 
even later centuries, and their tunics 
sometimes reveal that they were enlisted cadres 
the imperial The two Saints Theo- 
dore (Stratelates and Saint George, Saint 
Demetrius, and Saint 
still appear the late thirtcenth-century frescoes 
late Roman (fig. and even rela- 
tury) icons these are represented 
quite often im their quast-classical military attire. 

1932, indicates that the saints 
wore torques, and that the trimmings their tunics dis- 
their attachment guard see 
Reichsidee, Jena, 1938 

Delehave, Les grecques des saints mili- 
Paris, 1909; Underwood, Paul Fourth 
preliminary report the restoration the frescoes 
the Karive Camn Istanbul the Byzantine Institute, 
Dumbarton Oaks Papers 13: 189, 192 195, 197 £., 207, 


KANTOROWICZ 


Marco, 


[PROC. AMER. PHIL. Soc, 


ae” 


St. Demetrius. 


St. George, 


their costume longer quite 
rate and tends become Saints 
George and Demetrius, their relief icons the 
sull show the correct armor late antiquity and 
the officer’s sash tied the Hercules 

the West, some saints were not only awarded 
knighthood, but received real army commissions, 
tary distinction when Saint Andrew 
was made knight the Golden Fleece Philip 
Spain, decoration which the saint actually 
wears when his feast-day his statue carried 
procession through the streets But 
far more startling when hear that Saint 
Anthony Padua, who died 1231, 
pointed 1731, Philip Spain, admiral 
the Spanish Navy with salary, and 

Demus, Otto, The San Marco 


(Dumbarton Oaks Studies 6), figs. 40-41, Washington, 
C., 1960 
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YOU, 105; NO: 4, 


1961| 


that the King himself decorated the statue 
with the plumed hat admiral, with the be- 
medaled sash, and with sword and 
saint wore over his Franciscan few vears 
that event, 1710, Saint Anthony, native 
Portugal, had been appointed general the 
shared this high military rank with Saint Sebas- 
tian, who was general the Portuguese 

What was good for the mother country, was 
good for the colony, Brazil, where military honors 
were conferred upon Saint letter 
patent 1751, Saint Anthony was commissioned 
with monthly pay cruzados and backpay 
340,000 cruzados, until 1810, when, 


St. Anton, Innsbruck: St. Anthony Padua. 

Dusseldorf, This study was most obligingly called 
Brussels, who readily provided 
formation. 

Klemschmidt, 

4 Op. cit., 260. 


Op. the various promotions. 
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Fic. 45. Admiral St. 


Anthony and the 


(postal ecard 1914). 


patent October that was com- 
monthly pay 36,000 cruzados. 
July 26, 1814 was promoted the rank 
tenant-colonel the Brazilian sal- 
ary cruzados monthly $40) 
vent Rio 1911, the 
government revised all payments made 
churches and But the military 
rank Saint Anthony was not 
1914 the Austrian crack regiment, 
Anthony the uniform Spanish Admiral, 
who had his cultual center the Tyrol, 
bruck 

What was possible with regard saints, both 
and Western, was not possible 
gard the Christian belliger 
has been demonstrated, was represented 
occasionally the Middle but wore in- 
there uniforms the Western 
Middle when the late seventeenth 
century uniforms again made their appearance 
the Coldstream Guards for 
King Charles and the papal Swiss Guard 


(ca. Was 


were no 


é 
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the pontificate Pope Julius the 
design their uniform ascribed Michelangelo 
—it longer Was possible befitting bestow 
upon the Christian God the rank honorary 
colonel the Grenadier Guards 
the Guards. Hence, the late-classical 
idea representing gods the 
attire with the insignia rank ended the 
Ravenna mosaic Christ defeating the lion and 
the dragon. 

How are explain the idea itself pic- 
turing the gods the uniform officers gen- 
factory answer which would fit all circumstances. 
This much, however, may said, that the 
statues Hellenistic kings and Roman 
emperors, the cuirassed portraits and 
also the display arms and armor per the 
form trophies shouldered the emperor 
serving decoration, all are features indicative 
the prowess, the the person repre- 
the attire the gods may have 
served their prowess, their 
was the the the Horus, 


sented sense, 


the the oriental sun gods 
which, just the the emperors, was 
hon and dragon. 

Therewith this rapid survey contributes, from 
admittedly narrow angle, broader prob- 
lem; that is, the problem the survival and 
the continuity pagan iconography 
pagan Antiquity the Middle Ages. 
that this paper intended demonstrate. 


APPENDIX 


Two fragments terra from the Ben- 
aki Museum Athens came the author’s atten- 
tion only after the manuscript was ready for the 
Whether they are relevant the prob- 


“fam greatly indebted to Protessor Howard Comfort, 
Haverford College, first called attention 
photograph not only the larger but 
smaller hitherto unknown 
and Professor Alfoldi, colleague the Insti- 
tute for Advanced Study, for patiently giving advice 
concerning many essential items. The fragments 
Museum, photographs 3833 and 3834) were both bought, 


who 


also the 
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lem discussed the preceding pages will dith- 
cult since the 
theless 
present argument. 


two pieces are 
edited here never- 
value may the 

The fragments (figs. and 47) form the upper 
tangular dish quite fine characteristic 
tively high rim which the top broad enough 
for the display ornamental figures 
Dishes this kind are 
They usually were imitations silver dishes pre- 


sented to, by, the high officers the Roman 
cheap copies fabricated for and 
Those dishes could round when 


1 


the model silver rectangular when 
copied after rectangular Roman law 
mentions both and even discloses 

The fragments the Benaki Museum 
longed the type quadratae made 
pottery, and the similarity their rims 


well the identity the design the central 


pieces which third 
make clear that are dealing with 
mass production. The design the 


center emblema shows two horsemen facing each 
other and holding their horses the using 
this purpose their far hands, that the right 
the right hand and the one 
The fragment 
and em. high, 
47) em, and 12.2 high. The rim 
both fragments, high, and fig. 46) 3.3 
106), longer existing, but reasonably well described, 
were for the whole dish: em. and cm. 
the rim was high and 3—6 broad. 

For the dishes that kind, see Wace, Alan B., 
study which Professor Homer kindly 
called attention. 

106 See Wace, 52. 

Wace, 54 f.:> cf. 
Consulardiptychen 
92-99, 1940. 

Wace, reproduces such dish. 
93, mentions that intended 
tangular dishes occasion, but 
publishing that study. 

250. 


(tig. 46) is 33 em. long 


(tig. 


Denkmalern, 


these 


died 


before 
Delbruck, 70, 


4+ See below, n. 106. 
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Photos Nos. 3833 and 3834). 
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their other hands they hold spears with broad 
blade, the right figure carrying the 
right, the left one carrying horizontally. These 
horsemen counterposition suggest the 
who were represented over and over again this 
attitude. The costume the horsemen 
decorated embroidered, their sleeved tunics 
well their The trappings their 
mounts, visible especially the smaller fragment 
are likewise quite rich, unusual fea- 
ture representations the even when 
are the Phrygian caps which both 
might inclined interpret these headgears 
worn the divine twins, 

This identification, however, defeated the 
running two lines above the heads 

ORATIONIBUS SANTORUM: 

RDUCET DOMINUS. 
The inseription the same both fragments, and 
was the same also specimen, found 
have good but which longer 
ont casse plat.” ends the report the finding 
almost identical both pieces except the 
DOMINUS 
not properly rendered the stamp 
has been added somewhat clumsy and crude 
The obviously incomplete, 


eXIsts: 


47) which apparently was 


and would expect some continuation 
for to the beholder 
should revealed whom and whither 


The whole phrase has ring, 


lower section the 


saints 
and fact there are numerous passages 


or the 


military attire, see above, notes 
and and figs, and 


Gave a Teasor ably good description of his trouvaille toa 
local newspaper. His report was later reprinted 


scholarly works epigraphy. See 
9285, where also the report 


divers savants des Inscriptions Belles- 
Lettres France (1): 308, No. 321, Diehl, 


No, Berlin, 


PROC, 
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which might serve supplement the inscription 


perducat 


miser- 
would seem 
most likely that some place destination similar 
those quoted was found the lower section 
the central image. Curiously enough, the con- 
tinuation the inscription was lacking 
the Algerian and later editors the 
supplemented: nos caelorum 
with question 

However that may be, that the two 
Who are not know eques- 
represented the fashion the 
twin true, the Pistis Sophia, 
tractate the third century, mention 
made quite often the 
but they are identified with the “Child 
image the sigillata 
the pictures the rim the dishes not offer 
the frieze the larger fragment 
(fig. 46) recognize the center 
(not upright, but its left side) harboring 
the right and lett the are 
lions running opposite directions 
those found pottery Madrid and 
Leo and Petrus Siffrin, 12, No. 


caelestia regna 


saints, 


Gnostic 


does 


The tinder thought that the two warriors were 


African 
Christians. 

Schriften 147 and Leipzig, 1905 (see index, 

legends, London, 1903, brilliant but evasive. Grégoire, 
fiir Antike und Christentum 1134 ff., 1957, 
mentions Saints Peter and Paul, and Cosmas and Damian, 
Dioscuri transference, but these saints 


\rians war orthodox 


christian 


hagiographique 


with the horsemen the fragments. See, for 
the holy triplets, Jacques Moreau, Zur Passio 


134-140, 1960. 
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the amphora (also the right the 
right would tempting interpret the 
lions indicative venatio and the two horse- 
men But this meaning would 
not supported the pictures the speci- 
men, the dish According the 
report the finder that dish, there were the 
figures three men each the four sides 
the rim, and the tinder first thought 
sented the twelve apostles, but gave the idea 
the twelve figures were all made the 
same stamp. Moreover, there was, the center 
the upper rim, the figure child “holding 
that is, the the 
interpretation the horsemen the 
the rims the dishes not yield clue either. 

There one more item which demands our 
Between the two horses stand 
the top which something that looks like two 
gested that the stand might agonal table 
which the prizes are laid out, the rewards given 


Among those prizes were 


Museo 
VWit- 


55: pl. 1940. 

the Madrid indeed one horseman, 
but his costume very different that 
the fragments the Benaki the 
“moral” aspects the see Grabar, Andre, 

Revue africaine 463: “Un enfant, placé milieu 
forme 

For the literature the see 
Theodor Mommsen, and Courtauld 
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not only crowns, but often also individual leaves 
made gold few gold coins 
Similar tables are quite often 
and urn, whereas under the top 
sphinxes facing each other two gryphons. 


two 
one specimen, however, there are apparently two 
horsemen, this case the twins, who face each 
indeed there should the images 
ingly and add perhaps the words 
case, read: 

ORATIONIBUS 

RDUCET DOMINUS 


would mean that the orations the military 
saints prompted the Lord lead the faithful 
damaged dish turns some other collection 
museum will impossible the 
meaning the pottery centers. The date the 


sigillatae may fourth century 


They seem characteristic the age tran- 
sition from pagan antiquity the medieval Chris- 
tian world, and the equestrian saints 
costume, saints they are, would exponents 
the same 


Mattingly, Harold, Coins the Roman Empire 
the British Museum pl. 45, figs. 5-8, and 250 
Nos. 259, 264 ff., London, 1923. 

Paris, Nationale, Cabinet des 
No. 10708, photograph which was kindly placed 
my disposal by Professor A. Alfoldi. 
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MARTIN GUSINDE 


Protessor Anthropology, Catholic University America 


only since the beginning this century 
that New Guinea has become me- 
wonder, therefore, that even 
This quite understandable one who 
come somewhat familiar with the 
scape, well with the behavior the native 
population, 

who, the turn the last century, 
that largest island the South Seas should also 
have assumed that there might there 
passed such assumptions became 
crete, and one spoke freely natives 
which that time were under British, 
and German Then, between 1909 and 1913 
four pygmy groups were discovered: the Kama- 

statements were forthcoming whether these 
dwart-like natives were true pygmy-like race, 
Melanesians New Guinea), whether their 
low body height was environmentally conditioned, 
perhaps biological adjustment. 

After the end World War when New 
revived, began study the racial prob- 
lem these populations there that 
the natives the region Mount vom along 
the middle course the appeared 
the most promising for 

Their home district identified the Aus- 
express grateful appreciation the authori- 

Jena, 1928; namely metrical category, the 


average male stature below 150 and not racial 
type. 
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Those small people whom designate 
because about Mount Ayom that 
they ream, have never 
although they have been 
sighted. The first them out the 
German missionary Franz 
followed ten years later Lord Neither 
because their short stature. 
the end 1952, Australian officers 
noitered the Schrader five brief surveys 
and their observations upon 
tive population their Reports. 
gained much valuable 30, 
1956, set foot New Guinea, which abounds 
mysteries all kinds. 

only summer that one can move about 
without too much effort the Schrader heights. 
the remaining seven eight months the 
heavy and continuous rains prevail, which 
confine even the natives their The cli- 
matic conditions there 
limited own exploratory work, 
explains why had restrict efforts 
cally and culturally related the natives the 
Jimi Although each these three divi- 
sions speaks its own unable say 
whether these differ only dialectically linguisti- 
The Jimi Valley natives are quite unap- 
proachable and hostile any stranger who comes 
near them dwellings. 
some time after departure from New Guinea, 
ceeded penetrating the Jimi Valley. The me- 
thodical exploration this almost unknown group 


Kirschbaum, Franz, Ein Neuentdeckter Zwergstamm 
aut New Guinea, 22: 202-215, 1927. 

Lord, journey lands between 
the Pacific and London, 1936; Moyne, 
Lord, and Kathleen Haddon, The pygmies the Aiome 
Mountains, Mandated Territory New Guinea, 
Roy. Inst. 66: 269-290, 1936. 
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AIR STRIP S'TE cm 
Koireng and Aunyo Rivers very oppros. only 
Swercnh mode by MCBnde Potro! Officer 


November 


1956 


Fic. 


must, therefore, regarded urgent task 
anthropological 

trip New Guinea was 
through the financial aid the 
sophical Society which has likewise published 
first which gratefully acknowledge here- 
Catholic missionaries working finally 
many official and private persons. 


CONDITIONS. LIFE 


itself only with the natives the Asai 
and Simbai which adjoin one another, 
although their neighbors the Valley the 
same observations may all native 
populations depend more less completely upon 


Fussh, publication some physical de- 
tails and photographs those natives. 

M., Somatological investigations the pyg- 
mies the Schrader Mountains New Guinea, 
Amer. Philos. Soc. for 1954: 270-275, 1958; 
pygmy group newly discovered New Guinea, 
30: 18-26, Washington, C., 1957. 
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Territory the Ayom Pygmies. 


their habitat, that the may first 
their ways living that area. 
The Schrader the highest 
which, Mount thrusts feet 
extends along the border the gi- 
gantic Bismarck Massif projecting abruptly and 
steeply toward the medial Ramu The liv- 
ing area the pygmies lies approximately between 
south latitude, and filled irregular ranges 
with deep-cutting vallevs the walls which are 
very steep throughout but afford 
feet above sea level, the mountaineers 
roam about. They avoid descending the 
Ramu Valley because the hostility the Ka- 
nakas. Dense, and perennially 
est covers the entire landscape, and only 
the summits that wide plains 
The nights, without exception, are cool, 
intensely hot during the middle the day. 
For some hours after sunrise, heavy fog fills the 
deep falls more less copiously 
throughout the but during the rainy season 
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The author with Simbai man. 


The seasons the 
can hardly distinguished one 
other. 


proper amounts. 


game, well vegetal produce support the 
natives. Many centuries ago, 
was told, their ancestors lived valleys 
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where game and fish, well vegetation, were 
retreats gather all sorts provender like berries 
and nuts, fruits and mushrooms, soft green leaves, 
and particularly the so-called insect namely, 
worms and caterpillars and their 
ever, all these items are only occasional use 
Hunting almost out the they 
had been forced out the invading Kanakas, 
there was other way out this 
serious dilemma for the except 
women garden natives are 
now planters raising and taro, and late, 
bananas, and sweet potatoes, that now they are 


considerably relieved economic 
restriction 

Pottery being unknown them, they prepare 
the edible raw materials either roasting them 
boiling them water heavy 
natural beverage water; condiments 
are not furthermore lead somewhat 
sedentary since the women far 
away from their gardens. 

The huts these little peaple Mount 
are low, substantial, 
cloths only, apparently for decency, very 
much contrast many Kanakas, who remain 
and materials are likewise used, the men wearing 
heavy wigs. special interest the fact that 
these people not make stone implements and 
thus live under conditions. Only late 
have they acquired flat stone blades 
manufacture regular axes. 

Their social without any grouping and 
distinction family lineage status, 
and there difference between rich 
there are chiefs leaders, magicians priests. 
Monogamy the rule, dissolution the mar- 
riage unthought of, the more there are chil- 
only recent that two “pro- 
importance and the Kanakas, have taken 
second wife marriage. Within the bounds 
the family, man and wife are equals the 
legal point view, while the individual families 
obligations one other. 

the owner what finds, pro- 
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duces, acquires. The garden belongs the 
and attended principally the wife 
and mother, occasionally assisted husband and 

The children, both male and female, are obliged 
undergo the traditional rites puberty. 

have not been able learn out- 
standing about the spiritual life 
since did not succeed recording their 
languages, and they themselves had knowledge 
totemism, magic, Their untrou- 
bled minds and dispositions manifested 
themselves over and again during 
sojourn with communal life, the 
family groups are quite their 
barren environment and 
living conditions for old and young, one 
customs and living conditions the 
tives the Schrader Range 
culture level and applies general way also 
the so-called foodgatherers parts 
the world. 


lows 


me, has been greatly overrated the present time 
the patrol officers. own estimate would 
2,500, equally divided among the three valleys 
“restricted 
natives have never come continuous 
touch with Europeans, and the majority them 
have never white face. 
therefore that, first, most the natives those 
mountainous abodes behaved very shy and 
reserved manner and, even though after 
small groups women and older men remained 
their unapproachable hiding places during the 
entire time that lived with them. were 
instruments that they shrieked and rebuffed any 
attempt take their body measurements. 

had cope with considerable 
the individual families the wide Mount 
area lived far apart from each furthermore, 
they showed themselves quite unyielding when 
invited them places where 
myself with belongings, scientific 
wise, and for that reason was able secure 
and women. But those subjects can say 
with assurance that they were stock 
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without any admixture Kanaka 
the very start excluded from investigations 
subjects doubtful racial origin and pure-blooded 
Kanakas who only few ago had infiltrated 
dren, since was impossible their 
ages and hence separate them into age groups. 
might add that measurements followed 
instructions. 

Since previous have already 
Mount the living habits and conditions 
the Kanakas the adjoining the Ramu 
River, and finally own with those 
unique little people the Schrader shall 
now confine myself the essential features the 
picture its entirety. 

APPEARANCE 

(1926) and the Lord Moyne (1936), 
who were the first publish number 
nite and decisive characteristics the body form 
the Mount natives, emphasized the fact 
that both body form appearance 
impression from that the own 
taneous appraisals like these merit special atten- 
tion, since they come from experienced and critical 
Thanks his good fortune, Kirschbaum, 
farm the middle course the 
Ramu River, came contact with some these 
little whose racial peculiarities 
diately recognized different from those the 
and whom without hesitation desig- 
sian porters his party concurred with him and, 


Spon- 


ing lies low body height. 

was impression, including that 
native helpers from the coast who showed astonish- 
ment about the who were small, hardy 
and well developed individuals and means 
emaciated malformed their appearance. 


Lord Moyne, too, has fundamentally 
rectly adjudged the little natives 
independent although two factors have some- 


Die Ayom-Pygmaen aut New-Guinea, 
53: 497-574, 817-863, 
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what obscured his statement. One these the 
occurrence transitional body forms between the 
Kanakas and those the mountain 
will shown further that, the past. 
cegenations have the 
the and women the Schrader 
observation that each group used 
ments and for example) which 
the Lord Moyne, like Mr. 
Ramu accepted the view that two 
races occupied the area. Writing about 
mountains found that the foothills his right 
were inhabited people ordinary stature and 
very dark skins. The higher ground his left 
ferent type with light skins” (p. Further- 
more Lord Moyne had observed the 
lationship between the two groups, situation 


> Lord Moyne tailed to interpret correctly the two 
phenomena mentioned bartering between 
the two neighboring populations. 
note 6). 
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means rare occurrence New 
writes: “The natives were afraid 
venturing into the pygmy country.” 

Regarding the conditions just had 
the same experiences. coming from Alex- 
the north coast, alighted the 
airplane front the large office building 
rounded joyously turbulent crowd Kana- 
kas who pressed upon such manner that 
when the pilot demanded the unloading 
the plane, these vivid children nature calmed 
down, and the throng gradually was 
now free see small group men who, 
apart from the Kanakas, stood together. 
rigidly silent like intimidated onlookers, ready 
vanish quickly any given moment. 
forced way through the throng jok- 
friends, and thus came inadvertently close 
did not object petting and caressing, until 
finally their facial expressions suddenly 
brightened and their apprehension was gone, 
and they knew that there was nothing afraid 
of. While distributing little tokens among them. 
studied, casually but their faces and 
They are indeed type quite different 
from that the Kanakas! This sudden and de- 
recognition came upon like 
revelation, 

remarkable that general who 
first come into contact with the 
tives the Schrader Range react 
fact that the Kanakas consider themselves widely 
racially well culturally, with the emphasis 
the racial difference, while the 
unlike physical appearance. 
are many idiomatic expression 
the languages both groups 
wise the contrasting conditions 
living the two groups. 


nr THE BODY FORM IN GENERAL 


will task now discuss the racial 
ference between the pygmies and the Kana- 
kas the But these two groups are 
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way different as, the the 
Belgian Congo and the Negroes them, 
the Aeta the Philippines from the Malays. 
The natives the Schrader Range are once 
distinguished the uniformity their decidedly 
stature, and this character 
them definitely from the Kanakas, 
their total habitus, which marked mod- 
erately strong and muscular noth- 
ing that might indicate heavy 
ton, and nowhere, much 
exercised lower extremities, are protruding mus- 
cles muscle groups Palpation 
the muscles arms and legs the men indicates 
neous fat deposits are lacking, 
least not the buttocks, and this particu- 
larly females, round out and smooth 
their body obese men women 
have not encountered. Women middle ad- 
vanced age become rather lean, and individual 
cases, even This clearly 
tion the serious lack fat the food the 
the 

When these little people stand walk, their 
carriage almost rigidly erect and, when carry- 
ing heavy well-nigh evervday duty 
the women, the entire upper body bent 
bag, placed upon the 
the real weight the load rests upon the lower 
region the back. 

the 


men are sitting 
buttocks rest the ground, the 
bent and drawn for- 
wardly inclined upper body, while the arms em- 
brace the knees and the feet rest the ground 
their full extent. The women prefer stretch 
out their legs full length the 
clasped hands resting their For 
but only both sexes sit the ground 
such tashion that the legs with bent knees rest 
the flat ground their outer surfaces, the 
choose flat base sit on, never 

their nightly sleep, adults well children 
their chests, changing their position 
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conditioned the limited space 
huts. where the same time tries 
near the comforting warmth the hearth. 

Men, almost without exception, carry stick 
thickness slightly exceeding shoul- 
der height which they grasp 
hands, but not use support 
apparently serves only for ornament. 
walking, both sexes take only short steps and 
touch the ground with the entire soles. 

ascertain the stature the men was difficult 


their which times are tightly attached, 
and persuasion was necessary get them re- 


move them short while. They then behaved 
during the night, these which are 

ranges mm. for the former, 
and mm. for the latter. 
sexual difference between the two averages thus 
amounts only 45.4 which accordance 
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TABLE 


AMER. 


Kanakas 


Body height (stature) 1448.3 1294-1519 1402.9 1551.9 1461-1651 
Suprasternal height 1209.6 1162.8 1047-1247 1281.4 1207-1343 
height 867.3 713-903 935.4 871-983 
height 754.0 720.7 633-776 798.8 
\cromion height 1208.3 1092-1282 1162.0 1281.4 
height 927.8 856-1027 893.9 827-958 983.3 
height 707.4 688.0 621-737 745.4 
11.) Daetylion height 539.2 480-595 §27.9 470-568 562.6 524 600 
ant. height 829.2 794.0 722-864 880.5 
height 390.3 322-440 370.0 415.5 
Sphyrion height 47.5 37-56 53.1 46-58 
Arm stretch 1563.4 1429-1672 1435.4 1663.4 
diameter 315.9 288.0 262-320 331.6 
diam. chest 169.7 162.5 143-189 176.5 
Sag. diam. belly 177.5 144-226 182.7 161-213 177.1 
diameter 232.6 211-254 234.1 214-258 249.3 
diameter 167.4 146-187 167.5 182.2 154-202 
Length arm 669.2 574-722 633.5 528-719 718.8 
19.) Length of hand 168.2 144-193 160.2 136-188 182.8 158 204 
Length middle tinger 95.6 92.5 78-106 103.1 96-114 
Breadth hand 63-83 68.9 62-79 79.8 
5301) Length of leg 774.0 724-838 740.6 653-815 833.8 701-873 
Length foot 225.3 210.6 241.5 
59. Breadth of foot 84.7 70-96 78.6 64-92 91.3 81.99 
Girth chest 797.6 743.7 853.8 774-914 
Girth waist 739.9 704.9 632-774 765.0 
Girth forearm 138.6 121-162 127.0 112-144 
(ibs. 92.3 84.7 66-105 110.7 92-130 


with the drastically low body 
stature distinctly demonstrates this sexual dif- 
ference, which may seen peoples 
mm. between the averages our case, equals 
3.2 per cent. 

There need not any over the fact 
that among the 137 males our group, 
them exceed the conventional stature 150 
average derived from range variation which 
may contain extreme individual 
changing the ethnic status. the other hand, 


the frequency chart descends low 1,294 mm., 
that the total range covers 216 
the women reach 150 although two come 
near it. 

high walls the valleys upon the 
open spaces the Schrader had chosen 
temporary stations four these localities, 
various altitudes, and thus investigated four sepa- 
rate groups. Gradually advancing from the lower- 
most station, which the district Mombasob 
and .\igram, there follows that Mun- 
the headwaters the Asai and Simbai rivers, 


Ayvom-Pygmies 
Body measurements 
in millimeters J : 
. 
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Since there striking the average 
four groups, did not seem worth while 
count for either group separately. 

may added here that have also measured 
men the small villages the foot 
the Schrader Range. Their 
was 1,551.9 mm. ranging from 1,651 
which exceeds that for the Kanakas the 
middle course the Ramu River 103.6 

According anthropological standards for the 
body heights human varieties, the 
ple are The low stature those 
tives, feature which becomes more outstanding 


Emil, Die Grosse der Zwerge und 
Zwergvolker, Globus. 87 121-123, 1905. 


SOMATOLOGY THE AYOM PYGMIES 


401 


mountain and valley dwellers, 

plorers, Franz Kirschbaum and Moyne. 
Lord Moyne-Haddon writes (p. 


visited pygmy woman, 
height. who had married 
Atemble four The two men 
the Schrader Range| measured feet inches and 
different type from the River natives. 
Nearly foot shorter average stature, they were 
of a strongly contrasted color, being heht brown, 
while their neighbors Atemble were very dark. 


inches 


the central Ramu emphasizes Sec- 
ond Report (1954): build these 
people than the average 
Ramu native, but they are means 


That this officer acknowledges considerable 
the two racial groups may 
for our purpose, although his concept “pyg- 

comparing the lengths the various body 
divisions their entirety, their concordance wall 
noticed the might even say 
that their definitely shorter dimensions 
proportion, approximating that the average 
The head the low 
body height, frequently appears thick 
and even excessively large, since for reasons 
fashion many men and women wear kind 
wig over their own copious hair, 


TABLE 


Avom Pygmies 


66 
Be height 


mm. 


Weight 


382 

height 
1370.4 
202 


Weight 


absol. difference 
45.4 mm. 
absol. 


3.5 kg. 


absol. difference 


69.9 


absol. ditference 


4.3 kg. 


ot 
[ 
{ A 
| 4 
\ 
+ <o--+ + + + + + + + 4 
A 
i 1 | ta 89 | a6 38 10 | 38 
kg. 38.3 kg. 8.7 
Twides 
ges 
39.8 kg. 35.5 ke. 10.8 
i 
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tention may diverted these head ornaments. 
The proportions will impress 
quite 

Weight likewise seen proper 
the low averaged 92.3 pounds (41.8 
kg.) the 108 men, and pounds (38.3 kg.) 
the ranges variation reaching 
former, and from pounds (30-48 kg.) 
the The weight thus differs 
per cent between the sexes favor the male. 
For the sake comparison added 
here that the medium weight Kanaka 
central Valley 110.9 
pounds range 130 pounds, showing 
them 18.6 pounds heavier the average 


men Was 


than their male neighbors the Schrader Range. 


ons TRUNK AND EX TREMYPEFES 


proportion the low body weight the 
Ayom their necks are 
only moderately thick. The the neck, 
starting from the continues 
ders coneave curve, The shoulders 
slope somewhat the men, but are 
zontal the women. have not seen 
case goiter apple.” 

both sexes the trunk rectangular 
transverse 
chest and pelvis breadth), which the 


first vielded averages 232.6 mm. 
the two sexes. The trunk its entirety 
rather 
high, moderately broad compared with the 
length the legs, medium length. The latter 
proportion means approximates that found 
the eastern Twides about the River 
gian Congo) with their surprisingly short legs. 
The anterior wall the trunk more less 
for example the pectoralis major muscle quite 
marked. 


some middle-aged men 
narrow margin around the nipples 
siderably, while the nipples themselves look like 

Such plasticity 
chest 
con- 
tours the chest and abdomen are 


buds seen girls. 
the anterior wall the 
arms frequently used hard 


posus the anterior trunk wall but meagre 

explanation the term “Twides” 


may found 


tropischen 


MARTIN GUSINDE 


PHIL. 
prevails that the people 
well nourished and fairly strong, while 
senile years the abdominal walls are flabby and 
somewhat heavy even ab- 
domen not met multiparous middle- 
aged women, however, bulging 
gives way flat integumental 
breadth width. certain subjects the lateral 
walls the lower abdomen slightly over 
the iliac crests. 

The upper border the trunk represented 
the shoulder and the 
both sexes the suprasternale height 
exceeds very slightly that the 
the absolute dimensions, the height-in-sitting 
(measurement 23), well the anterior trunk 
height (measurement 27), the males somewhat 
exceeds that the females; the relative 
measurements the trunk height, those the 
females slightly exceed those the 
condition however repeats itself majority 
the acromion-breadth (breadth shoulders 
both sexes reveals that the males, with 315.9 
portion which likewise holds true for the breadth 
(breadth waist), namely, 220.4 mm. 
and 210.9 the sexes. However, this dif- 
ference, from the sexual point view, 
that reflects the build the trunk 
other human varieties. When, further- 
slight extent, becomes quite evident the 
shape the trunk differs only slightly 
this connection the sagittal chest 
diameter with male and female averages 169.7 
mm. and 162.5 somewhat more definite. 

have likewise taken the abdominal 
diameter (depth abdomen, measurement 
order show that the voluminous 
the Eastern Belgian Congo trait, 
not encountered the people. 

already mentioned, the breadth measure- 
ments the trunk, including the 
show that the difference 
hetween the sexes this respect quite insig- 

This also true for the navel, which 


the impression 


VOL. 105, NO. 1961] 
roundish. 

distinguish between male and since 
both show certain rectangular contour the 
trunk and only mesial bulging the 
waist, while the 
only 


above lordosis 
about per cent 
the females, also number males, dis- 
tinct lateral lumbar were 
The dorsal (spinal) furrow through- 
sex, and, more 
the same age. 

the absolute shortness the trunk, 
the impression obtains that the 
lie somewhat high. These organs de- 
saucer-like form, while during 
pregnancy they assume goat-udder shape resem- 
bling flat skin-sack. 

Further details regarding the shape size 
the breast and trunk the people may 
had from the absolute measurements 
this their bodily appearance 
alone, truly astounding what intense physical 
they are capable exerting. 

already mentioned number the 
ratio between the body-weight sitting 
height with respect the upper and lower ex- 
tremities does not differ much from human condi- 
tions general shown the and 
Arms 
and legs display strong muscularity the males, 
proving, addition the low body height, that 
both pairs extremities are 
forceful The various circumferences the 
arms and legs remain within moderate bounds, 
since adipose well muscular tissues are like- 
wise only moderately with the result 
that even the females lack the typical voluminous- 
ness the thighs and buttocks. With the 
ing the muscles the arms one 
notices their unusual hardness and 
The hands the men are coarse 
those the women, spite their heavier 
daily chores, remain neat and comely, but they 
flex hard and are dry either 
the typical long leg bones 


still better the relative, measurements. 


this Lord Moyne comments 176): 
“The muscular development was very Some had 
very sturdy legs and buttocks such might developed 


climbing steep ground.” 
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males observed; bowleggedness does 
handed. 

measuring the length the lower 
man, somewhat intricate procedure, Martin 
adding mm. the average the 
duly 

unknown our mountain dwellers; remain 
barefoot throughout life. The bare 
large both sexes, although they 
excessively toward the toes, 
the big ones, one the 
other without leaving spaces 
ing toes. standing and, without exception, 
walking, the adult natives turn the longitudinal 
axes their feet slightly inward. 
flat-footedness. 


The soles 
flat, suggesting 
The women, particularly walk- 
touch the ground with the 
probably the result the women’s daily chores 
carrying heavy loads their backs and, 
consequence, bending their bodies forward. 


makes 


the fingernails and the toenails are thick 
and hard, and mostly rectangular shape. They 
are never cut and hence break irregularly while 
the natives are work. 

Because its complexity, one cannot ascribe 
great importance the arm-stretch measurement 
relative the body measurements general, 
although does contribute the plastic concep- 
tion the human figure the 
population, with but few exceptions, this measure- 
ment exceeds the body height. 
averages stature and arm-stretch 
excess the latter over the former 115.1 
mm. with sex difference 


AND FACE 


Any one meeting our natives 
for the first time finds their heads crowned with 
thick wigs which give them 
for the disharmony between low stature 


luminous headgear violates all sense 


are deeply devoted their Only 
long months wear they relieve their heads 


Ex 
: 
| 
| 
€ 
: 


Simbat man. 


for few days, either re-arrange the decora- 
tions renew them con- 
tinuously the men endure the great 
their crop hair under 
sleeping position not damage the wigs. 
Women allow themselves from this torture 
more frequently than the men and for longer 
periods time; many the 
was adequate opportunity observe and examine 
metrically the shape the heads sexes. 


permeates 


wearing wigs altogether. 


For many observer the our moun- 
tain dwellers may seem little too large 
This, how- 
depends, for 
first impression, upon the angle observation 


their general appearance. 
ever, more less 


from which stranger views the men. 
the body proportions the 
observation distorted, such parts 
the body nearer the eves the observer 
impress him being larger than they actually are. 
When one looks, therefore, down upon our little 
their heads appear more voluminous than 
when observed from the same horizontal plane. 


since 


however, 


must 


rely 


MARTIN GUSINDE 


AMER, PHIL. SOC, 


upon absolute measurements which 
The phenomenon, indeed, repeated with regard 
however, justified stating that the size their 
and even more than women. 
The average cephalic measurements 
for the length and 173.4 mm. for the breadth 
139.0 mm. and 133.6 the 
paring these two 
those the eastern Twides 
tions compared here have slightly smaller heads 
than the cephalic length-breadth index, 
hoth sexes the people are closely alike 
and are closely related the 
but near the borderline the 
other hand, the Twides have larger horizontal 
circumference, and altogether the heads 
those our natives the Schrader Range. 

regards the length-auricular height index, 
our natives stand exactly the beginning the 
long list hypsicephalic races, namely, with in- 
dices and 64.14 the sexes, indicative 
high neurocrania. 

The measurements presented here emphasize 
some extent the shape the head these 
dwartish people, whose horizontal contour 
vailingly longitudinally oval. 
(longitudinal) cephalic are beginning 
forehead the hairline reaches its 
flat curve and continues rounding down 
does not The forehead broad and either 
sharp bend, continues toward the 
latter times descends farther down the 
forehead. causing the lowest hairs cover the 
backward inelination the median-sagittal curve. 
This broad, high, and most cases, vertically 
rising forehead bounds the cutive face superiorly 
although. torus supraorbitalis was observed. 

The averages for the minimum frontal breadth 
are 102.7 mm. and 100.2 mm. the sexes, indi- 
the medial ends the evebrows are two nearly 
vertical furrows mm. length which 
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Head measurements 


in millimeters 


Head length 
Head breadth 
Frontal breadth 


Biauricular breadth 
breadth 


Bigonial breadth 


Interocular breadth 
Ext. biocular breadth 


Eve breadth 
Nasal breadth 
Oral breadth 
height 


facial height 
Morphol facial height 
Nasion-stomion height 
Nasion-prosthion height 
Nasion-subnasale height 
Pronasale-subnas. height 


depth 
mucous lips 


Subnasale-stomion height 
ear length 
Physiognom. ear breadth 
Tragion-tuberculare 
Morpholog. ear breadth 
Horiz. circumf. of head 


Nasion-inion-arch 


head arch 


182.0 


Iw 


182. 
102. 
132. 
102. 

32. 


41. 


Nw 
oS 


nite tw 


— 


n-Pygmies 


0 
0 


skin area 10-20 mm. breadth. This 
integumentary area ends the level the naso- 
frontal suture, above which 
horizontal wrinkle runs medial angle 
the evelids the 
lines give seriousness the 
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193 175.4 165-185 186.7 180-196 
150 133.6 124-144 142.0 130-154 
114 100.2 94-107 107.5 
139 121.5 112-131 128.8 119-137 
144 125.2 114-136 136.9 122-150 
116 97.3 88-105 104.4 96-120 
84.6 77-92 90.6 
26.0 21-30 27.8 
33 ZS 98-124 119.3 112-128 
188 155.9 171.9 159-189 
124 102.5 92-110 114.8 
70.6 80.0 71-91 
84 64.9 57-73 71.6 64° 80 
64 49.7 4156 56.2 47-64 
26 17.4 10 21 19.9 16-24 
15.1 9-23 18.1 
34.1 36.9 32-42 
28.9 24—33 31.7 27-37 
563 478-543 542.0 
386 340.8 298-392 361.4 322-395 


TABLE 


faces the Ayom transverse 
furrows are noticed the foreheads middle- 
aged people which, with advancing become 
further emphasized deepening and may even 
reach the temples. 

From the racial point view, the details 


Head breadth Length-breadth index 


139.0 133.6 76.43 76.13 
141.9 136.9 76.99 77.22 
142.0 76.06 


Nasal breadth Nasal index 


41.7 79.84 76.11 
41.1 103.79 


78.63 


Kanakas 
129 
113 
28 = 
13. 36 
103 
17. 140 
20. 68 60 
56.6 16 
501 
175.4 
186 
40. 


406 MARTIN 
far mentioned, with those to he described below, 
the face impresses one medium large, even 
though metrically small. The upper well 
the lower third the face longer than the 
shorter middle the con- 
broadly oval, some cases even broadening into 
angular pentagon, while becomes 
somewhat The profile again demonstrates 
the high and straight forehead, large nose, and 
lower face with slight 
prognathy cases. 

breadth 

These 
The first male 
and 121.5 
respectively, while the second exceeds the 
first with 132.1 and the 
The breadth, 


mm. 


measurements 
our natives are somewhat larger 
breadths. 


aveTages Min. 


zygomatic 
with male and female averages 102. and 
97.3 mm., demonstrates the diminution 
the lower facial breadth dimension. 

the measurements the facial height, the 
first. Since 


mentioned 


140-188 mm. males and 141-170 mm. fe- 
males. The averages. give 


deviation, namely, 164.4 and mm. 


the The height the face our natives 


the Schrader Range lower than 


and 102.1 the sexes belong the bottom 
the list all human varieties. 
siderable range: mm. men and 92- 
110 mm. women. low mid-facial height 


height with averages 73.8 mm. and 70.6 mm. 
the From these values, combination 
with the moderate facial breadth, only 
Our 
natives are euryprosopic, with averages 
the males and &3.03 the females. 


morphological face index can expected. 


These conditions conform the 
nasal breadth index with averages 32.06 and 
30.37 the sexes; they express the presence 
broad noses the broad faces our pygmies. 

The orbital cavities are 


GUSINDE 


AMER. PHIL. SOC. 


[PROC, 
their strong osseous supraorbital margins, which 
make seem that the quite 
breadths 27.2 mm. and mm. the two 
sexes appears spindle-shaped moder- 
mm. higher than the medial one. 
The sclera never purely since contains 
numerous dark spots and colorings 
cate vellow light brownish The iris 
The eyelids are thin and upon the medial 
third the upper lid frequently seen clearly 
noticeable integumental fold which extends down- 
ward the palpebral margin, The men 
have staring look that impresses one sullen 
though the lookout for threatening perils. 


hes about 


Particularly because the low middle face, the 
nose appears rather too voluminous for the me- 
dium-sized face, impression which the absolute 
measurements perhaps not too reveal. 
The averages for the nasal 
nasale) and nasal breadth Martin: measurement 
13) vielded 52.5 and 49.7 mm. for the former, 
and 41.7 mm. and 37.7 mm. for the 
two dimensions the indices 
the average are 79.84 men and 
women, thus falling about the middle the 


mesorrhine 


The length the nasal base 
nasal depth pronasale measures 
the projection the tip the nose the 
which the average 14.0 mm. and 12.8 
mm. the measurement 
(22a) concerned with the depth 
the nasion the upper end the nasal height, 
the nasal complex profile view. The averages 
amount 19.6 mm. and 17.4 mm. the sexes, 
which exceed the length the nasal 


The contour the nose the base describes 


sisting two parts which are connected with 
other right angles. The head oriented the ear- 
eye plane and right angles it, cm. long flat 
strip made touch the tip the 
pointed metal ruler with millimeter divisions. This ruler 
then pushed toward the nasion parallel the 
plane. so-called depth the nasion 
the distance the 
and vertical indicating the tip the nose, while the 
head ear-eye orientation. 
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TABLE 


Ayom-Pygmies Kanakas 
Body indexes 


31.46 
49.48 
46.19 
53.48 
147.09 
169.83 


50.07 
57.74 
169.34 
197.17 
93.67 


Trunk length: Body height 
Height sitting: Body height 
Length arm: Body height 
Length leg: Body height 
Length arm: Trunk length 
Length leg: Trunk length 
Length arm: Length leg 


54.74 
189.53 


50.11 
46.31 
53.08 
149.16 
170.48 
82.27 


27.99- 33.86 
44.16-47.66 
155.12-198.84 
84.20 90.93 


82.86 
75.29 
140.65 
90.85 
96.74 
91.87 
40.77 
100.00 
75.00 
242.86 


76.13 
64.14 
126.46 
80.49 
83.08 


Ceph. 
face Index 
Morphol. face Index 
Jugomandibular Index 
Bizygom.: Nasal breadth 
Nasal Index 

ear 
Morpholog. ear Index 


=~ 


81.55 
71.68 
138.84 
89.58 
87.70 
85.00 
100.00 
188.89 


76.06 
125.87 
83.96 
76.29 
32.16 
78.63 
61.96 
163.82 


82.80 
68.45 
88.05 
92.48 
86.07 
39.20 
94.00 
74.51 
196.43 


32.06 
79.84 
58.30 
168.06 


w 


moderately broad triangle, number men 
even pentagon, and these cases the nose osseous and cartilaginous parts the nose 
rather voluminous with rounded corners. The is, 


never lacking, 

folds 
cheek and fades 


women 


the 


many women the shorter nasal bridge 


more concave, producing what might termed 


like these, the nasal base rises noticeably 
orly and the tip the nose tilted up- 
ward, but retains its horizontal position without 
case has convex nasal ridge, 
nasal wings are never moderately 
deep integumental transversely 
above the nasal roof and rising slightly above the 
level the medial palpebral the 
eyelids impresses one quite broad, the averages 


Quoting Lord Moyne (p. “The noses generally 
were straight and broad, the roots being clearly marked. 
The ends the nostrils were not square and not diagonal, 
the bulbs being made stand out quill 
many four fine sticks cut from the fronds sago- 


the zygomatic they lie 
higher than the nasolabial folds which 
quently seen other groups outside the 
the 

Shght prognathism has already been mentioned, 
The integumentary upper lip with height aver- 
shallow filtrum never 
The moderately-to-medium thick 
mucous membrane the lips shows height aver- 
ages 15.7 mm. and mm. the sexes; they 
are bluish-brownish thick mucous hue, being 
neither rose nor The under lip general 
appears somewhat thicker and pendulous. 
margin the upper lip but forms 


ages sexes 


bre vad 


palm and worn right through the About three 
shorter sticks were generally set the nostrils various 


angles 
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28.77 31.53 
b. 44.75 50.17 
41.58 45.14 
Sea 
? 
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double arch. The fissure 
broad, but the large frequently 


rounded chin distinetly shaped. 


broadly 


ORGANS 


Although the integumental organs 
cult their condition. 
This particular apples the 
the human body, more directly under exter- 


exact 


nal than the body coverings animals 
tive peoples wearing cold, 
heat, wind, and sun work much more drastically 
than upon animals. Fat depletion, dryness, kera- 
togenous irregularities, discolorings the 
dermis, exposure the smoke the fires inside 
the huts, finally, mechanical injuries 
ous kinds are frequently conditions sub- 
and total ablutions with soap and water are rare 
among the primitives; consequently greasy and 
salty material 
glands, dirt and soot are deposited upon the body 
causing pathological conditions 
skin without, rule, impairing the organism 
whole. 


waste from 


Most primitive native populations 
thus not possess clean, healthy normally 
functioning 

changes the skin are those 
sun tanning the differs somewhat dur- 
ing the rainy season from that the dry season, 
and the following remarks about the 
older persons 
there something like slight intensification 
coloring, while more decided obtain 
people. Then there are 
dividuals who, more than others, 
selves the smoke inside their huts. The degree 
coloring the adults closely resembles No, 
the whole slightly may perhaps 
clearer state that the skin color 
people the deep dark the Melane- 
and the lighter color the Papuans, but 
without 


this respect are general. 


Lord Moyne (p. 174) indeed been 
“Nothing could exceed the filth of their bodies Several 


had ringworm and such was the accumulation dirt and 
it was difhcult to be sure of their exact colour.” 


MARTIN GUSINDE 


AMER. 
was arrived observation people who, 
while drawing water, seized the op- 
portunity for thorough cleansing, who had 
general the skin these pygmies appears smooth 
and taut, wrinkles becoming more 
with advancing 

the Gainj group about thirty-five 
age showed considerably higher degree 
coloring than the face and neck, 
however, were light ivory The fore- 
head areas usually covered 
very light, but impure apparently 
partial 

repellent skin odor, more intense under physical 
work and stress, and especially while dancing 
the crowded interior hut, when 
entire body becomes moist, although the hands 
remain nearly number times have 
forehead and body, but never sweating. 
When the sweat would run copiously 
off own body, the natives seemed 
prised. 

growth hair over their entire bodies, 
dividual being thick stiff, ulotrichous, 
the head loosely curled its natural structure, 
but more tightly after reaching certain 
general the hair black, but more frequently 
extending isolated terminal portions the hairs 
appear slightly reddish have reddish brown 
shimmer. three youthful individuals the body 
and head hairs were more less 
dish but not the Nordic kind, 
indications albinism were present. The hairs 
gray slowly, but never observed complete white- 
The adults let their hair grow for months 


Ness. 


cause the individual hair tufts intermingle with one 
This hair crop protected light 
hood which may simple made 
two three generally fits tightly and 
may held place strings strips bast. 


patrol Worcester reported (1954) the 
Asai people: “Skin colouring varies from light dark 
brown. There are black complexions 
quite probable that his specific areas 
encountered many See Gusinde, 
1958: 518 


also 


bs 
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There can doubt that this 
ply serves decorative does not protect 
against rain, for the bast hood easily transmits it. 
Our natives not require any protection from 
the dense fogs low temperatures which prevail 
for several weeks the vear, for they are quite 
hardened against the the 
bast hood causes certain definite annoyances 
that (p. 399) intensifies heat 
Many men, and women also, enlarge 
these hair decorations into monstrous wigs with 
quite sensational perhaps, seek 
create menacing counteract the 
inferiority complex resulting from their pygmian 
The hair decoration not invention 
their own; truly artful specimens this kind 
are created many Kanaka tribe the cen- 
tral highlands. 

Our pygmies, achieve their ends, 
their purpose coherent hair growth, either from 
sufficiently voluminous, they with 
sharp mussel shell; nowadays rusty razor blades 
are used which work Such loose hair 
cap they pull over their heavy crop. who can 
afford even uses second such cap, covering 


Fic. Man from Mombasob. 
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everything, including the ears, with the light bast 
hood already mentioned number times, while 
broad bast strips tautly applied various direc- 
tions over this artful contraption keep 
fixed position. the nooks they 
stick bird feathers, blossoms, plant fibers linked 
together little chains, and other striking embel- 
fixed even during lively hopping dances, despite 
the numerous dangling size and 
bulk are apparently the pride the younger 
men, who gladly undergo the sleep- 
ing with their heads high 
position order not disarrange their towering 
head gear. has however, not 
the situation, Actually for number 
the popularity this head gear has 
been declining, and some men have begun 
reject with contemptuous comments. 

more and more frequently used the 
men the weekly removal their sturdy beard 
hairs, which indeed thrive luxuriantly all men 
and seem quite burdensome Full 
beards have observed only sporadically 
the face the fashion. But formerly 
these men knew how get rid their beards 
rubbing the juice certain herb the 
areas beard growth. This loosened the hair 
roots, enabling them with 
the nails the thumb and middle 
ing the beard occurs very late and only sparsely, 
after least half the head hair has already 
graved, 

Lord Moyne (p. 175) has 
conditions quite fittingly, pointing out that “they 
had bushy and and 
some had much hair their faces, 
the chin. noticed one with bushy black whiskers, 
another with grizzled beard and 

Starting the continuous hair line above the 
forehead, they and the hairs away 
over breadth one two fingers, well 
those upon the adjoining hair fields lying below 
the newly produced hairline the forehead, with 
the result that only the hair top the head, 
above the upper margin the ear, remains 

The copious crop hair thin 
out very few aged individuals, but never 
develops into aging women 
liar integumental stripe pattern 
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region may seen over which runs the two- 
three-fingers-wide ribbon the supporting hair 
sack, but here the hairs are merely fewer; they 
are never entirely lacking. 

The ear the pygmies exhibits 
regular upper half the auricle 
broadly the very rare cases short 
ear-lobules, these are never freely pending, but 
attached the integument. 

The physiognomic ear lengths attain averages 
mm. and 31.7 mm. the sexes, demon- 
strating the prevalent picture. The physi- 
ognomic ear index comes 38.31 and 64.16 
men and women. 

The ears, situated medium height, are closely 
proximated the head, condition further exag- 
gerated the constant pressure bast 
practiced our natives. 

was especially enjovable for 
daily for many weeks the magnificent dentition 
ple have seen such regular and beautiful teeth. 
sharp contrast there came frequently 
mind the repulsive mutilation teeth the 
our the even brightness 
the ivory-colored enamel the teeth, the rela- 
tively large size the incisors men, the medium 
size the teeth both sexes, and their perfect 
horseshoe-like dental arch. the 
teeth are closely set without and only very 
rare cases the incisors and canines protrude 
bevond their cutting 260 
persons various ages twelve cases caries 
were observed the molar region. 
youth the teeth are very frequently used every 
work the fingers. Altogether have 
tooth was damaged because too strenuous use. 
teeth, for whose care they absolutely nothing. 
Alveolar prognathism very slight degree 
the general occurrence. When biting, well 
when both jaws are inactive, the vertically placed 
upper incisors the lower very 
slightly. 


See 


Wien, Springer, 1948. 


Urwaldmenschen 


147, 
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This brief characterization the typology 
the people may Because their 
low stature they must considered true 
terms. question now 
arises: are there other physical features 
they differ from the The Melanesians 
the middle course the Ramu River who live 
small types the Schrader 
Range. Their male stature average 1,551.9 
(See tables measurements.) are 
likewise the body proportions, skin 
and iris color, and the fingerprints 
reveal peculiar patterns which our 
ple differ from all the other native populations 
New Guinea studied far (see 

this respect should not like into 
with pygmian groups which have studied 
other parts New Guinea. There 
uniform appraisal those groups among anthro- 
pologists. one the most capable 
and reliable explorers, for writes 
lows: “In opinion the mountain Papuans 
are real they are intimately allied 


Kanaka woman from Turubu. 


Z 
fiz 


the Negritos but nevertheless they 
Lord Moyne (p. 181) differs with 
this opinion when writes: 


The appearance these little people Mount 
Ayom ditferent from that their neighbors 
Netherlands New Guinea, Papua the Mandated 


not vet dare definitely assign 
the Avom pygmies their proper place 
classificatory scheme the New Guinea natives. 

might placed, point out the following signiti- 
cant several areas far away from 
the coast, with equally secure 
hiding places, small groups low-statured people 
have been addition, not unusual 
observe certain adults the Kanaka villages 
who have lived there since birth, and who are 
distinguished from their fellows their pygmian 
stature and other widely different bodily features. 
the accustomed racial traits the 
Melanesian community. There apparently 


show 


process underway tending suppress 


dominant hereditary ones the blood given 
nomena might satisfactorily explained 
assumption that the New 
were pygmian population which, conse- 
quent the Melanesian invasion, fled re- 
mote areas where they are still found, while other 
persons small groups have mixed 
with invaders other racial composition. 
then, the reason for racial 
characteristics their phenotypical 
great probability our people may 
Kanakas. 


Ramu 


well known that its largest 
meaning. changes body size, reducing it. 
the height the people does 
the limit 150 the average the male 
which has been agreed upon the 
catory human races, and under this con- 
sideration the are pygmy 

relation New Guinea and its environs, Proc. Pan- 
Pacific Congr., Tokyo, 1926 2396, Tokyo, 1928. 
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Fic. Kanaka woman with her children. 


submitted prove their pygmy 

pygmies has been published con- 
cludes that the tribe significantly distinct 
characteristics and therefore geneti- 
race undoubtedly Melanesian one even 
though decidedly different 
general the 

guish the two divisions low-statured natives 
the Schrader Range who inhabit the 
now appears urgent explore the third 
group which racially and culturally approximates 
the two groups treated and which roves 
about the Jimi Several months ago 
the established here 
patrol post and air strip: thus the Jimi people 
seriously remind ourselves that so-called Western 
culture could easily play these regions 
and extinguish their aboriginal cultural heritage. 


government 


Just when this manuscript was sent published, 
the population near Aiome, New Guinea, 
Sydney, June, deals mainly with the 
investigation blood groups among the natives near 
Mount The opinion Howells: The 
racial elements Melanesia, Peabody 
20, 1943, and other anthropologists concern- 
ing native groups considered pygmies New Guinea will 

Geipel, Die Finger- und Ayom 
Anthropologie, 49: 1-21, Stuttgart, 
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writing the late 
nineteenth century, work 
animal heat, particularly 
was able establish analogy between 
phenomenon and phenomenon, and 
was able include precise instrumental measure- 
ments the two comparable While 
praising Lavoisier for having 
noted that among the facts that escaped 
notice, importance was the 
heat the body was actually 
the tissues and not the 


one great 


The analogy between respiration 
tion carefully drawn Adair and 
Antoine Lavoisier actually raised many prob- 
lems solved. The demonstrating 
same amount heat while producing the same 
amount carbonic acid gas (or fixed air) led 
the search the animal body for the site heat 
production, for the combustion the 
living system some substance similar 
coal wax taper. 

mistake was not the choice the 
rather 
the assumption that the chemical com- 
bustion, would repeated identically 

annual meeting the History Science Society, Chi- 
1059 


wrong location for but 


cago, December, 


145, 

antmal heat, the mflammation of combustible bodies. 


eral 


these phenomena into 


1788. 


nature edition, much 
revised, 

The analogy drawn Antoine- 
Laurent, sur respiration des animaux, 
sur les arrivent par 
sur 


Was first 


changemens qui 


leur poumon, 
592-600, 


and combustion 


PROCEEDINGS OF 


THE AMERICAN 


THE CONTROVERSY OVER THE SITE HEAT PRODUCTION 
THE BODY 


EVERETT MENDELSOHN 


\ssistant Professor the History Science, Harvard University 


PHILOSOPHICAL 105, No. 


412 


The once successful analogy when pushed 
too far called forth attempts “save 
theories were proposed account for 
combustion which would not burn the living 
tissues; analogues the fuel which fed the fire 
were sought the blood; and great efforts were 
made determine where the body the products 
combustion were first problem 
the animal heat 
treated chemical problem. Only 
become clear that the immediate questions 


where 


solved were physiological ones. 

the problem localizing combustion was the 
difficult one for Lavoisier, his predecessors had 
fared better their own efforts deal with 
the heat found the animal 
their analogy forced them find 
process capable moderating the heat 
ing sure that did not consume the 
the function respiration was believed the 
cooling the heart. The late Hippocratic 
the Heart, notes that this organ 
lungs and thus surrounded curbs the violence 
the heat, for the lungs are naturally cool, but 
they are also cooled inhalation.” 

similar view the cooling action respira- 
tion, probably originating with and 
descending through was enunciated 
Plato and the pro- 
vides detailed account how the vital heat 
“about the blood and veins” cooled air from 
the outside which enters the lungs during respira- 
adopted the theory the refrig- 
erating effect respiration but also 
“nature has contrived the 


Peri 
Hipp cratic 


corpus, Hist. 1111, 1939, 

Plato translated with 
307, New York, London, 1952. 

283, 284. 


The 


commentary, 


Timaeus 


VOL. 105, NO. 4, 1961) 


the 
heat.” 


the heart with 
The brain, combining the properties 
earth and water, was able cool and moderate 
the excess warmth the both 
these philosophers respiration served primarily 
cooling agent, moderating heat which might 
otherwise get out who 
compares the innate heat directly tire, respira- 
tion served conserve the source the heat 
ventilating fanning it, and also, cooling 

writers faced was the physiological one: how can 
fire maintained the body without 
with this question clearly The reason 
why any group animals has lungs, 
because “it necessary have some 
means for cooling the heat the body; and 
blooded animals are hot that this cooling, must 
the 
adopted the the 
theories animal heat, the 
how process similar fire could exist 
was clearly survey sub- 
proposed theories indicates that new 
solution the not easily 


air-cooled, was 


animal heat which was essentially the 
frequently, because they have need greater cool- 


ing and ventilation inasmuch they very greatly 
abound blood and 
view animals filter their blood through the lungs 
that the great heat the liquid may cooled, 


Thus, 


saving from boiling and The heat 
the blood although had its origin the 


Parts animals, with English transla- 
tion Peck, Cambridge, Mass., 
Classical Library), 1955. 

Kuhn, Galent opera omnia 491-493, 
also Wilson, G., Galen 
and the pneuma, Bull. Hist. 

cited from Prelectiones anatomiae 
Curtis, John G., views the use 
the the blood, 19, New York, 

Harvey, William, the motion 
the heart and blood, trans. and annotated 
Leake, 59, Springfield, 

105. 
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lem solved and the solution proposed were 
identical with those the ancients; 
heat was cooled respired air. 

theories 
proposing fermentation which occurred 
the blood the source warmth, avoided the 
had this and several other important fea- 
tures common. They all denied the existence 
“innate” body but relied instead upon 
continuous chemical nature. 
special function the lungs and respiration was 
not refrigeration, but the supplying the blood 
with that part the air necessary for the fermen- 
throughout the blood the animal; the 
blood passed through the lungs simply acquire 
heen thought, the left ventricle only, 
inquired, how was one explain that 
fetus the blood bypasses that chamber and moves 
from the right ventricle the 
another conjecture sought explain 


pr CESS if 


why intense heat generated the muscles 
that was caused friction the bodily 
proposed that was due the 
process already described for the 
added that since the heart itself its 
the “vital” heat which the ancients 
that 

The challenge the theory the heart the 
source heat was substance 
opened the thoracic cavity animal 
and encountered intense heat about the heart 


then measured the degree heat the heart with 


when inserted finger into the wound. 


thermometer and using the 
determined the temperature the the 


excellent recent review seventeenth cen- 
tury theories respiration see Wilson, The trans- 
seventeenth century, /sts 51: 161-172, 1959. 

works: being translation tractatus medico- 
(1674), 206, Edinburgh, 1907. 


spirits, 248-249 


the 


animal 


2 
x 


These few examples provide evidence 
from the early views Harvey (in many 
and Galen) the later belief that the heart 
way different from any number other 
organs. should noted that, imposing 
this combination speculation and evidence looks 
retrospect, not decisive for the contempo- 
immediate 


successors these seven- 

Stephen Hales, who was familiar with the work 
both when devised 
blood warmth owing the brisk agita- 


animal 
tion that underwent its passage through the 
lungs. The lungs also cooled the blood means 
noted that the air rapidly heated 
for when air inspired through the nose 
exhaled through the the 

enough, however, realize that the lungs were 
had been generated the blood the lungs was 
was mixed with the mass blood the body. 


lungs: 
raised 


live 


This combined with the cooling due 
air led the 
“as the Blood most heated Lungs, 


reason the great Velocity and Friction there 
undergoes, itis there also most refrigerated.” 
that animal heat was generated 
friction agitation the blood passed 
Borelli, Giovanni, 


137-138, 


were changing. 


animals, the Works William Harvey, 
trans. Robert Willis, London, 1847 

Thomas Willis for cxample examined all 
posals that the vital flame needed 
the whole works that renowned 
24, London, 1684 


mastaticks, or, account and hydro- 


antmals 98, London, 1733. 


the ribs into the thorax living dog. 
104. 
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through the fine were 
accept the paradox that Hales 
and consequently shifted the major site friction 
George Martine supposed that the ve- 
locities the blood moved through the ex- 
tremities accounted for the almost 
perature had measured throughout the 
The ability the capillaries constrict and relax 
and thus vary the amount friction encountered 
Douglas regulate the heat 

seems quite clear that the middle the 
was divided into two parts, one dealing with the 
mechanism heat production and the other con- 
cerned with how and where this process occurred 
within the animal 
mometric 


Moreover, 
had that 
the body was not uniform 
had noticeable variation 


measurements 


from the 
ternal organs the cooler Thus, the 
picture was somewhat the 
problem where the body the heat was gen- 
erated was recognized, the data demand 
any single John Hunter, the very man 
who made the body temperature measurements, 
pointed the “vital” organs 
and identified them the site 
lite which had the power 
and regulate the internal machine.*' 

both theory the pro 
posal, likening animal was 
similarly altered both respiration and combus- 


new 


recognized was 


tion and that the “warmer animals are, the more 
perfect, and constant respiration, and 
the more quickly they the 
that animal heat caused respiration and 


production animal heat, and the divarications 
vascular system, being abstract from treatise 
the heat animals: letter Dr. John Stevenson 
physician Edinburgh, Wedical essays and observations 
111-129, 5th ed., 1771 

tion heat London, 1747. 

for example the measurements 
Trans Roy. Soc. 68: 17-23, London, 1778. 

and Hunter, Experiments animals and vege- 
tables with respect the power producing heat, 
Trans. Roy. Soc. 65: 457 f., London, 


John 


VOL. 105, NO. 4, 1961} 
the latter phenomenon similar 
student Black, claims that his 
teacher that the heat was generated 
the lungs where air and the inflammable principle 
tual 

The argument has come almost the full circle. 
not quite the “vital the heart which 
provided warmth the blood; rather simple 
recognized the difficulties his theory His 
students, however, were quick realize them, 
and his followers made efforts avoid them. 

himseif adopted view which cast doubt 
the idea the lungs the source heat. 
little heat was generated even animals which 
venous blood warmer than arterial, 
received its warmth the Another view 
attributed Black, which was criticized Leslie, 
suggested that the fetus was unable generate 
heat its own and consequently 
ternal Leslie disagreed, and 


lungs 


Stevenson 


observation that late duck 
duced their own heat for several hours 
moval from the hen—the lungs 


This was interpreted over- 
the clearest evidence heat being generated 
the animal machine before the lungs 
play.” criticisms, the 
earliest made theory animal heat, 
were overlooked, for failed that part 
respiration and combustion were 

the work Adair which de- 
dealt with the difficulties attendant 

translated Crum Browa and 
sertation, Chem. 12: 373-374, 1935. 

Leslie, Dugud, philosophical inquiry the 
the subject, 98-99, London, 1778. 

Thid., 
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combustion-like process take place the lungs. 
Making use the new theories heat suggested 
Black and Irvine, Crawtord 
atmospheric air had greater capacity for heat 
than the fixed air which was product respira- 
atmospheric air was “fixed,” 
the lungs its capacity for heat was reduced and 
turn was taken the blood circulated 
through the lungs. Crawford was able account 
for this addition heat the addition 
blood was thus able contain 
greater quantity heat than venous blood and 
tremities the arterial blood for 
heat reduced the absorption and 
the heat which had taken the lungs was 
whole Crawtord essentially 
has the process combustion 


Was 


two devices. One was treating heat 
ascribing the two bloods the body 
heat provided explanation 
the animal heat could generated 
lungs without the lungs being any warmer than 
other internal organs. 

John the same time Craw- 
ford, developed theory animal 
resembling that the latter 
did not include the idea different 
pacities the two types blood and there- 
fore, concluded that the blood was heated 
lungs the fire released from air when com 
bined with Upon reading 
treatise realized that “had fallen into 


capacities, 


any 


Crawford, Adair, of. 32, 1779. 
58. 
74. 
John, Philosophical 


the 
added, a 
treatise sounds, and essay combustion 
and animal heat, 184-215, London, 1780. 


which are 
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error imagining that the blood partly heated 
the lungs.” insisted, however, that some 
heat was generated that organ. This was ap- 
parent from the single observation that air which 
was expired from the lungs was hotter than that 
which was coneluded that there was 
evaporation from the regu- 
lated that the heat the blood was 
creased passed through that This 
was not the solution that Crawford relied 
part the new heat which 
was being developed the time. 

was fortunate. became slowly 
the controversy over the site animal-heat 
production (or combustion) 
the subsequent literature the subject, never 
contributions the theories and 
respiration are too well known 
his explanation the source animal 
heat similar that and separated 
from primarily the gulf terminology. The 
first with the Laplace 
and with the assistance Armand Seguin, 
proposed that heat was the lungs 
the alteration decomposition the “eminently 
statements Lavoisier suggested 
(or heat) was evolved the lungs during the 
interval between inhalation and exhalation. This 
idea based two “certain 
the lungs; and two, that all decompositions 
pure air were accompanied the evolution 
the matter fire. 

The famous sur Chaleur,” written 
cooperation with recognizes the prob- 
lems raised “slow taking place 
the interior the lungs accompanied 
according Lavoisier, because the fire 
sorbed the humidity the lungs soon 
was further suggested that the lungs 
are about the same temperature other parts 
the body because: the rapidly circulating blood 
quickly diffuses the heat; the heat effects evapo- 


214 


Lavoisier and Laplace, Mémoire sur chaleur, 


{PROC. AMER. PHIL. 


ration the lungs and thus lowers their tempera- 
ture; and the heat the blood increased 
owing its loss the base fixed air during 
contact with pure air the The last 
adapted from Crawford, since 
independent measurements the specific heats 
blood and does mention having 

paper published Lavoisier talks 
from the lungs during same 
work raises the possibility that part the vital 
air which not recovered gas 
may combine the lungs with portion the 

The first the memoirs 
respiration (1793) directly addresses 
and concludes that there decisive evidence 
lungs or, alternately, during the circulation the 
the latter the oxygen would 
have been absorbed the blood lungs 
and then combined with carbon during 
the carbonic acid was formed and 
entered the circulation with the 

guin that the idea fluid 
being continually separated the 
through the membranes into 
the lungs where combined with oxygen form 
carbonic acid and Obviously having 
mind the question how this 
the lungs body temperature, the au- 
thors compared the process that which ob- 
served manure which ordinary 


406. 

392, the name Craford. 

Mémoire sur les altérations 
Roy. Médicine, 373, 

574. 

moire sur respiration des animaux, Wem. Roy. 
583, 

583. 

transpiration des animaux, Roy. Sct., 606, 
Second mémoire sur transpiration des 
Paris, 1801; Second mémoire sur les respiration, 


91: 33, 1814. 


we 
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atmospheric had suggesied 
earlier that, although burning body 
required inflame hydrogen, and heat equiva- 
lent 
lungs 


the 
presence either these 
This, he believed. was possible because 
the hydrogen was not disengaged and gaseous 
form, and therefore was not prevented its 
attraction for from combining with 
ordinary temperatures 
combust 


and the could 
held 
combination 


was very 


with 

What becomes clear that the Lavoisier 
how combustion can take place 
the and thus generate the animal 
not explanation all but rather 


“ex- 


somewhat connected conjectures 


tions aimed meeting specific problems. 


through the last papers Lavoisier and 
the discussion the the 
body even though heavily 
favoring the lungs. 


site ot 


For adherents, however, 
attack the new chemistry pointed 
out that the acid produced 
tion was the result combination, made the 
doubts might linger, noted that carbon 


between carbon and 


respiratory added that during 
was black and. searching for the cause, found 
that the color was due similar 
explanation was proposed, Dr. for the 
dark color which sometimes found the mucus 
the bronchial glands. The good 
that asthmatic patients were not sufficiently 
able carry off the carbon formation car- 
bonic acid, 

With the general acceptance the 
respiration, slow combustion, much the sub 


transpiration animaux, 606. 

Observations générales sur las respiration 
sur chaleur animale, Phys. 37: 469, 1790. 

oThid.. 469, 

Philadelphie, 

127, Parts and Liverpool, London, 


Teau, 
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sequent search for the site body 
tion revolved about two questions. What happens 
Or, alternately, where 
the body was the carbonic formed 
and often perplexing question asked 
what temperatures the products combustion, 
carbonic acid and water, actually could 

The last question particular 
hydrogen were utilized the 
theory animal heat. Séguin, citing Priestley 
and had argued that these combustions 
could occur ordinary body temperature. Hugh 
Moises, his the Blood (1794), was 


the inspired oxygen? 


know experiment which might authorize 
suppose that carbon can unite with oxygene 
temperature that hydrogene and 
oxygene air combine and low 

Questions this sort are not answered. 
Daniel recognized the objection that 
Moises made and that throughout nature 
processes may observed which 
found produced both the living functions 
animals and plants well the decomposi 
tion animal and vegetable led 
infer that the carbonic acid, whether 
arise from process analogous 
Doubts this sort were not uncommon among 
the physiologists the early nineteenth 

group physiologists solved the problem 
turning away from the respiration 
animal heat. They took their Benja- 
min Brodie who had out series experi- 
ments animals whose brains had 
had found that, although these animals con- 
tinued respire, circulate blood normal 
aml produce the same quantity 


‘See for Recherches experi- 

arrangement many important facts, relative the vital 
fluid, with some cursory observations the theory 
remarks from the modern 
192, n.d. [1794]. 

plants, and the antmals, 124, 
Edinburgh, 1807. 

124. 


example 


general 


4 
: 
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acid was usual, generated heat and 
actually cooled more rapidly than dead 
proposed that the brain and nervous system 
were intimately connected with the production 
Black, Lavoisier, and Brodie offered 
the challenge 


Where many and such various 
justified selecting any one these for the purpose 
explaining the preduction heat? 


on, 


With the exception number 
joined Brodie research the role the 
was resounding ves. 

following and postulation 
Hindsight tells the im- 
Most 


one 


their new theory. 
portant place look was the tissues. 
limited 
tissue the Some few recognized that 
the respiratory products were found 
the body other than the Cruikshank, 
Ingenhousz all finding 


fixed air carbonic acid gas emitted the 
gested that heat production might occur 
transpiration Lavoisier and recognized 


second 


that did not respire the lungs alone, 
but also the whole body 
carbonous, viscous humour like that supposed for 
the bronchials was believed seep through the 
pores the acid and water were 
identified emanating from the 
obviously implicit, the authors 

Brodie, Further experiments and observations 
the influence the brain the generation animal 
heat, Trans. 102: 388, London, 1812. 
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early work the 
separate problem. Contributions were made 
Hale, Auguste Juhen 
others. 

perspiration showing tts affinity 
published with additions corrections, “Advertise- 
and 61, London, 

91. 

Lavoisier and Séguin, Second sur 
piration des animaux, 237. 

*3 236. 


role the nerves really 
Enoch 


Legallois, and 


human 


and 
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not make explicit the role cutaneous respira- 
tion body heat production, 

These early works 
tion were supplemented the extensive research 
Through 
able that many parts the animal 


was 


body, such the muscle, tendons, brain, 
did not seem any greater degree than 
other tissues. There was implication 
the this conclusion the theory 
animal heat. With few exceptions these early 
heat. 


were 
was only after the development the 
temperature-measuring 
Beequerel and its use the im- 
portant studies that the full impli- 
cations tissue respiration were 
meantime the lungs and the blood were the center 
study and controversy. 

Girtanner, the man who had brought 
voisier Germany. Girtanner, 
objected the idea carbon 
with the oxygen the lungs 
Nor was impressed 


writing 
uniting 


that the carbon was very divided state when 
gested that part the was 
the blood itself and the 
During the 
proposed, the blood loses its 
and caloric) and takes 
gas through double this 
distribution oxygen the caloric with which 
united released the system thus providing 
the animal Although Girtanner was anx- 


blood's capacity for heat. 


from the unpublished manuscripts the author John 
Senebier, 91, London, 1804. 

électriques, Paris, Nat. 383-404, 
1839, and other papers. 

Helmholtz, Herman, warmeentwickelung 
lungen 745-763, Leipzig, 1883. 

second 


148. 


Phys. 37: 140, 


VOL. 105, NO. 
oxygen, hesitated suggesting that all 
spired oxygen was absorbed the 
stead accepted one the upon 
which Lavoisier speculated, the absorption 
part the oxygen. 


pre ve 


The remainder con- 
cluded, combined the with 
bles Crawtord’s choice the site 
lease and differs only the means 
which the heat carried into the body. 
the 
solution, 


Lagrange (the mathematician 
proposed that the passing 
lungs absorbed all the respired 


During 
the circulation the was slowly 
the dissolved state and combined with the carbon 
and hydrogen the blood carbonic 
acid and water which were later discharged from 
the venous blood into the lungs. 
means this hypothesis, Lagrange believed one 
could easily explain why there was little 
difference between the temperature the lungs 


Was 


which several generations physiologists de- 
mine experimentally whether there was oxygen 
the arterial blood and carbonic acid the venous 
controversy over the site heat pro- 
duction the body had been narrowed 
question the presence absence gases 
the blood, 

The early studies this limited sug- 
ferent gases cause the color changes observed 
bright red upon the absorption and 
thereby demonstrated the 
from the blood. Moises, for instance, con- 
fined arterial blood bottles with gases contain- 


Thid., 141. 
reported Jean, Mémoire sur 
sur maniére dont calorique dégage, 
266, 1791. 
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oxygen, and claimed find the 

his earliest published paper Humphry Davy 
proposed some changes the currently accepted 
theories respiration and animal 


Respiration chemical process, the combination 
phos-oxygen and with the venous 
blood lungs, and the 
acid and aqueous gas 


carbonic 


The animal heat arose from increase repul- 


sive motion caused the chemical combination 
tually absorbed the venous blood, enclosed 
the blood and gas half hour 
found that some the gas had been absorbed. 
Having carried out the experiment dark 
and observing that light was Davy 
and light) had not decomposed but had 
and collected the liberated Upon 
which proved him that 

spired the work gas absorption 
Henry and John Dalton, attempted show that 
the blood did take the respiratory gases. Allen 
and Pepys made use gasometer 
ported the separation acid from venous 


Was 


carbonic 


receiver which the air 
had been 

the Lagrange hypothesis should 
great weight, the proposal probably had many 
doubters supporters during the first two 
ades the nineteenth theory well 
entrenched, and prominently supported the 


Moises, op. cit: 208. 

Davy, Humphry, Essay heat, light, and the com- 
binations light, with new theory respiration 
Collected works 1-86, London, 

79. 

76-78. 

78. 

Allen, William and William Pepys, respira- 

Home, Everard, The lecture. the 
changes the blood undergoes the act coagulation, 


Phil. Trans. Roy. 108: 181, London, 1818. 
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theory animal heat did not 
give way While recognizing 
when contact with some fluids could become 
diffused through the Daniel rejected 
the opinion that this was true 
coats the vessels was inconsistent with the laws 
chemical attraction and affinity. denied 
that there existed any which 
review research developments respiration 
and animal heat John Dalton claimed 
were vet decisive experiments the ques- 
tion whether oxygen combines with the blood 
and produces carbonic acid the process 
rightly pointed out that many 
the results could be interpreted so as to be in 
the main 

his 


ton was detinitely 
principles Crawtord’s theory 
results 
beautiful, that one would feel regret 


are plausible, and his whole 


During the high point was reached 
the efforts resolve the question whether the 
acid was produced the lungs 
blood, The old repeated. 
Better pneumatic apparatus was 
results were efforts 
reached their culmination the carefully executed 


researches Fle was able 
recover carbonic acid blood 
eral methods. He subjected the blood to atmos- 


pheres other gases and also very low pressure 


achieved with vacuum then argued 


that the carbonic acid was already 
the venous blood, its release from the 
the should follow the same laws that gov- 
ern the release gas dissolved 
equal volume gas should absorbed 


Daniel, 
id., 142 
Dalton, respiration and animal heat, 
Vaunchestes ‘ 36, 2nd ser., 1813 
enthaltenet 


Phys 


blute 


und kohlensaure, 


/ 


ase, sauierstott, 
Chem. 40: 583-606, 183 
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the 
view 


Magnus found confirmation for 
blood contained recognized, how- 
ever, that according the laws absorption not 
all the carbonic acid would the 
lungs and that some must contained the 
achieved showed that all blood contained 
arterial was richer the 
tenial blood." 
that the carbonic acid could not produced 
the lungs. but rather was generated the blood 
oxygenated blood passed through the capillaries 
oxidation occurred, producing carbonic 

work, which received rapid contirma- 
answered only the limited question: was 


became apparent Magnus 


suggested 


acid formed the lungs the blood 
But since was widely assumed that the animal 
heat was due. large measure, this combina- 
tion, the site body heat 
from the lungs the Only when 
results were taken together with the new 
researches demonstrating that respiration actually 
the did hecome clear that the respiratory 
combination carbon with 

heat was produced within the animal 
direct 
and Clear demonstration was provided 


heat generated the twitch isolated muscle. 
But was not until the twentieth 
have come understand the nature 
game combustions.” The 
released through enzymatic activation 
provided the explanation the flameless fire that 
within the living body. 
390). 
600-601, 
602 
the blood with the theory respiration, 
Roy. 283-299, London, 1838 
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INTRODUCTION 


North and within its great 
species essentially that Osgood 


status 


rey rted 


that intergrades with 
three the four subspecies 


with which comes but presented 


( yal oreds 


with but also have failed provide 
her workers have reported taking both orcas 
and: 


austerus 
though these races are said intergrade other 
purpose the present study 
clarify the relations and 


areas. 
The 


tively from 


the races with which comes contact. 


maniculatus and 
deserves full specific status. 
Peromyscus oreas from the eastern foot 
the Cascade Mountains Columbia 
Coast Range the Ocean, from the lower 
maniculatus are: (1) 


River Rivers 
austerus (Baird), 
which occurs throughout much 
ington and the southern British Columbia coast 
west the Coast Range summit; (2) 
rorhinus which occupies the northern 
British Columbia and extends northward 
which occupies large area east the Cascades- 


coast 


PROCEEDINGS OF THE 


SYSTEMATIC AND ECOLOGICAL RELATIONS PEROMYSCUS 
OREAS AND MANICULATUS 


WALTER SHEPPE, JR. 
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Bard College 


Coast Range from central Washington 
central British Columbia and east 
(4) gambeli which east 
the southern Washington and south 
through Oregon and California, these 
races maniculatus (except perhaps 
vs. differs from the others number 
good characters, these characters more-or- 
less and the 
the races are much greater than popula- 
tions one 

This work has been made possible the gener- 
was 
carried out primarily the University British 


ous help many persons and 


Columbia, but vear was spent the Museum 


| 
| 
| 
| 
| | 
| | 
125° 


races western Washington and 
British Columbia. Insular distribution 
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Vertebrate Zoology the University 
include Dr. MeT. Cowan, Dr. Smith, 
and Mr. and Mrs. Pat directors 
the United States National Museum, the Na- 
tional Museum Canada, and the British Colum- 
bia Provincial Museum many speci- 
mens from their collections. The field work was 
Columbia Research Committee, the National Re- 
Philosophical 


American 


PROCEDURE 


collecting was done British Co- 
cisely the geographic distribution the 
Peromyscus living this region 
for evidence Thirty-eight 
weeks were spent the field during the summers 
collecting 


time was devoted 
Because the 
most valuable criteria for between 
the races those dimensions 
making and 
skulls large numbers individuals, rela- 
1244 were collected during the course 


collecting 


few skins were 
addition, the collections 
eral museums were examined, well 
Altogether, 
approximately were examined. 
The primary purpose the study was deter- 
mine the nature the relations 
races, 


this study. 


mens private collections. 


determine whether they inter- 
cause this, the main method analysis has 
been attempt the positive identification each 
has been used supplement individual iden- 
attention has also been 
geographic variation within 

A laboratory colony of P. oreas, 
and 


was kept for 
determine the ability these races 
tion was paid the habitats which the mice 
found. The habitat) distribution of these 
races the reasons 
for this distribution are considered. 


work 
were 
possible 
evolu- 
the light their status 


WALTER SHEPPE, JR. PROC, AMER. 


and laboratory data life history are ex- 
tion and behavior. 


The most usetul systematic characters 
races are the standard measurements external 
dimensions—total tail length, 
interpret data falling outside the ex- 
pected range 

Sources variation within population include 
sex, age, and individual variation. Sex variation 
Age variation was reduced 
either bivariate analysis sorting the 


eliminated. 


Individual variation was 
controlled statistical analysis the entire 
from each collecting station, 


ples into age groups. 


were divided five age groups 
Group represents the stage, ap- 
Mice enter group about one month age 
and remain this group throughout the first sum- 
Group mice collected during the 
cannot readily interpreted absolute 
age, but group mice must least two 
and 

Analysis taxonomic characters was based 
the largest samples positively identified animals. 
The which these samples 
lected are listed 


Length 


length from total length. 
data for the above samples oreas are analyzed 
for sex and age variation figure Results for 
the other races are This figure drawn 
the manner suggested Hubbs 
range variation the sample and the vertical 
line represents the mean. The hollow rectangles 
represent one standard deviation either side 
two standard errors the mean 
error were not calculated for samples less than 


| 
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(5) 
5¢ 
oreas 


BODY 
Age and sex variation body length 


millimeters. 


ten specimens; the number specimens 
samples indicated parentheses the right. 

There much overlap range variation be- 
tween age class being distinct from all 
others. Age group averages much smaller than 
group and group averages significantly smaller 
than group those races for which adequate 
groups and are slight and inconsistent, but 
the older groups tend larger. 

There little sexual dimorphism 
group average slightly larger 
than females group each race, but adult 
females average larger than 
young males are slightly larger than 
males, but thereafter the females grow faster 
rate and average somewhat larger than males 
the time they are one 


oreas 
artemisiae 
macrorhinus — om 
BODY 


Body length five races Peromyscus. 


PEROMYSCUS OREAS 


MANICULATUS 


Figure shows the body for adults 
sexes each the five the races 
overlap great deal, but there are slight average 
averaging 96.86 min. and 
are almost the same size (90.45 mm. and 90.36 
(83.24 These differences correspond well 
those observed Osgood (1909) 
Because the amount overlap 
vidual specimens, but sometimes supple- 
mentary value samples. 

mean differences not exceeding are 
ples with largest means are the 
and the most Samples 
pic Peninsula, the western side the Cascades, 
and the eastern side the Cascades are almost 

Sound-Fraser Delta area are different 
from cach other than could expected 
ferences composition and measurement 
three localities north Burrard Inlet, 
much larger than more southern Three 
samples artemistae British Co- 
lumbia are but one Lake, 
much farther north, much larger. 


Length 


with body length, the greatest age differ- 
ences are between groups and groups 
and though growth seems slowly 
throughout four the five races studied 
group males have longer tails than females, 
but adult females usually 
tails than adult males. 

This character has proved the most useful 
one for distinguishing between oreas and most 
the races maniculatus. Figure that 
the range variation oreas does not overlap 
that and gambeli, and overlaps that 
austerus only and macrorhinus 
are similar this dimension, averaging 112.92 
mm. and 110.22 mm. these two 
races the tail always longer than the 
artemisiae (79.89 and gambeli (78.38 mm. 
almost always shorter than the body, and 


3 
“4 


reas 
ste 
Tail length tive races Peromyscus. 


shorter. 

Ditferent samples show little difference 
mean tail length, ranging from mm. 
116.00 


differences among samples some the races 


mm. There are 


was found that scatter diagrams tail length 
against body length provide 
means analysis than either consid- 
ered The entire sample can considered 
simultaneously rather than broken into age groups, 
obscure 


become points for each race 
tend grouped together, separate those 
for other These the points 
are 


These ellipses 
per 
cent the points composing the sample. Samples 
may more readily compared means their 
ellipses than the original scatter points. 
ellipses used method shown 

The ellipse characterized length 
and minor axes, and slope major 
the 
means the two dimensions. Its value greater 


| oF 


for samples composed largely adults 
those The 
length the major the age composi 


tion the the length the minor 
reflects the degree correlation between the two 
the correlation perfeet all points 
will tall and the minor axis will equal 
zero, while there correlation the points 


will and the minor axis will equal 
the major axis. The slope the major axis 
shows the mathematical relation between the two 


the analysis populations IT) 
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are fitted 
the combined ellipses for each 
and gambeli have sinular positions the graph, 
oreas above them, and austerus intermediate, 
would expected from the univariate analysis 
Macrorhinus level with the adult 
oreas samples, but their right, reflecting the 
greater body length that 
slope are apparent for some the ellipses. 


shown 


ellipses. 


The relative rates growth 
the body have been shown systematic 
value (1932) and others. The rela 
tive growth constant the mathematical 
expression the relation between the growth 
rates two parts. The most 
for calculating relative growth 
standard major axis Tessier 
standard deviations the two variables 
the present work calculations were 
the original data rather than their logarithms be- 
cause the observed growth was straight- 
line. 

Growth constants (tail length body length) for 
The values for all 
samples oreas are higher than those for 


are listed table 


samples have growth 


have growth constants greater than 


these values are not very but the con- 
the 
maniculatus suggests that the 


There are consistent the 
growth constants the races maniculatus, 


which 


FOR SAMPLES Peromyscus 


Riv Localit 
Denny 1.357 
Neah Bay 1.273 
River Bend 1.142 
1.089 
Okanagan 
\nahim 0.970 
austerus Vancouver 1.118 
Cultus 1.023 
Central Coast 1.013 
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ortemisice 
austerus 
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80 100 
BODY 


Compesite equal-frequency ellipses (tail length, body length) for tive races 


Hind Foot Length Hind foot lengths for adults each race are 


The hind foot has attained almost full adult shown figure The range and 
size group animals, and there little foot length oreas are 


growth the older consistently identical, while the other races have means 
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Hind foot five races 


have hind feet more than mm. long and 


almost all 
hind this. This dimension 
one the most valuable characters for separating 


have 
seven samples oreas mean hind foot length 


covers range about but there are 


apparent geographic trends. There some varia- 


tion within the rages 


lage ( haracters 


characters are value distinguishing 
most these races, but age. 


each 


great that was rarely possible make critical 


determinations 


Skull characters 


most the skulls series and one 
maniculatus, but the differences are 
not clear-cut used with materia 
skulls 


260 


the races 


questionable identity. reach 


terus 


but tend have shorter 


those but are between 
and oreas length nasal. 
skulls average longer than those 
but the nasal 


(maximum 


and austerus tail length 


} 


ferus) and hind toot length (usually 
more ereas, usually mm. less 
and oreas can- 
but tends have shorter body 


growth constants that have been calculated 


SHEPPE, JR. 
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for oreas have been greater than 1.25, while all 
for maniculatus have been less than 1.13. 


Il. ANALYSIS OF POPULATIONS 


The purpose this part the study was 
clarify the geographic distribution 
and seek evidence intergradation hybrid- 
lation one which geographically 
races, and which shows greater variability than 
lation, the other hand, contains both parent 
stocks and and shows 
bridization involve gene exchange 
error, environmental 
conditions, genetic that 


caution used interpreting intermediate speci- 
mens terms gene exchange between popula- 
tions. The following samples are 


fully 


oreas and gambeli 


meet eastern 
them, but savs intergrade through 
Dalquest savs that “The 


Osgood 


ally change the dark, subspecies, 
that occupies the Cascade 
lists with populations. 


but not The situation complicated 
the interior 
terus the coast probably intergrade the 
Columbia introducing the long-tail, dark- 


Co lor 


the fact that 


the mountains. 

The higher parts the Cascade 
southern Washington are occupied only oreas, 
while the only race found the Co- 
lumbia River Plateau the Both races are 
found rather narrow zone lower elevations 
the Cascades, intergrade population was 
found, but number specimens that 
where both oreas were found, and 
some these mice may have been hybrids. 


426 
macrorhinus 


gombel: 


BODY 
diagram tail length/body length data for Peromyscus and maniculatus gambeli from 
Bend have superimposed. 


County, included thirty-nine nine gambeli, oreas from Ranch and from 
and two questionable. The tail/body data for River Bend have these 
collection from American Forks, Yakima County, means comparing the The 
are shown figure points fall into two distinet groups, corresponding 


427 
130 
o YOUNG —— oreas 
ADULT 
120 L 
° 
° 
/ 
110 / 
° 
/ / 
° ° / 
° 
°° 
100 
° 
bed 
4 ° ° 
= 
=a 90 
° 6 
° 
e 
° 
° ° 
60 
50 


428 WALTER: AMER. Soc. 


roughly the positions the two ellipses. 
gambeli Forks are younger than 
those from River Bend, explaining the 
poorness The American Forks sample in- 
cludes thirty-two orcas, twenty-four and 
one questionable, showing very clearly 
these two forms. 


and 


aggregation intermediates, but con- 


stant and restricted range merit 
Ina way, It connects the long tailed and the short- 


tailed forms the maniculatus group. grada 
thon trom gambel: via artemistae to oreas seems to 


intermediate specimens having 

question when that specimens Field, 
(p. 60). These localities are 
the eastern part the province, hundreds 
miles from the range the 
specimens referred are alpinus Cowan, 
the western foot the Cascades, far from 
the range this race. 

state that intergrades with but 
Guiget, and Hardy (1952: 74) 
say that oreas the 
Manning intergrading with 
artemisiae the Goodfellow Creek 
area to the east where specimens of both races 
were They not say that they found 

northern Washington much like that oreas 
farther south, being found 
the higher Cascades, artemisiae the high coun- 
try east the mountains, and both forms inter- 


and austerus all the Skagit River valley 
just west the Cascade This the only 
area west the crest from which have seen 


The same geographic relations these 
races were found the east side the Cascades 
southern British Columbia and the British 
populations were found number 
including Goodfellow Creek (thirty twenty 
one questionable), and Copper Creek 
(five oreas, thirty-three one question- 
able), both the Similkameen River. 
The largest sample was from Ranch, 
where eighty-seven orcas, artemisiae and four 
Ranch data are plotted figure with 
the equal-frequency ellipses that were calculated 
for them. This locality the eastern edge 
the oreas range. 

Most the mice collected oreas-arte- 
area were easily identified, but 
few entire samples could not diag- 
Pinewoods, the Similkameen River few miles 
above Goodfellow sample, 
taken whole, cannot explained mixture 
two species, with without hybrids, 
seems probable that most the 
puzzling features this sample 
resulting from different methods measurement 
different all the mice 
that collected there myself were 
but there were several that may have been hybrids. 


, 


The relation austerus has stud- 
ied more extensively than 
other race, but has been frequent puzzle 
This least partly because 
more like oreas than are the interior 
the relationship these two forms 


that oreas and austerus occur together number 
localities and apparently maintain their respective 
characters. other places only one form has thus 
far been found, others extremes both forms 
and intermediates occur, and still 
mediates Specimens which appear in- 
termediate between oreas and austerus may reality 
represent special differentiations the one 
other showing accidental parallelism. 


This confusion still exists, and these two forms 
are reported different workers intergrading 
not intergrading various localities. Taylor 
and Shaw (1929) say that they apparently occur 
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Scatter diagram tail length/body length data for Peromyscus and maniculatus artemisiae trom 


Wright’s Ranch. 


together over wide Dice 
that Gaige collected both races Lake Cushman 
the Olympic Peninsula, apparently without 


finding intergrades. Dice 


These data have been fitted with equal-frequency ellipses. 


lected both races several localities the Puget 


Sound region: Svihla and Svihla (1933) found 
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results are reported Dalquest (1948: 

(1948) that the two forms 

interbreed, but not and Ostenson 
(1959) have found 

Anderson (1946) 

that the western slopes the Cascades 


Fox 


reported several workers. 
east the coastal plain intergrades with 


that these races may intergrade the Hope 


areas. 
acters both 
(1956: 


According Cowan and 
‘between austerus and oreas 
and Cultus Lake along the Bound- 
and the slopes the adjacent 
and Cowan say that orcas and aus- 
Inlet, 


TACES. 


terus 
apparently without 

Washington found throughout 
the Puget Sound Lowlands, but does not seem 
extend into the Caseade Mountains the east 
absent from the northwest corner 
out the western Cascades and the and 
parts the 
localities include both forms, for example Cath- 
lamet (Wahkiakum County), 
near Chehalis Tenino (Thurs 


ton), 


smaller than the number identified 


austerus has been found near sea level 
the British 


coast, but 
races 
were found living together 
situation Washington, where oreas was found 
most and 
found the mountains 


Columbia 


Mount 
found feet, and only oreas was 


tound that. 


Was 


About one-third the mice 
from the zone overlap were questionable 
identity, but most were typical 
Such distributional overlap was found num- 
stations intermediate elevations around 
the Fraser River delta. 

north (Bute Inlet, 
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let) both oreas and austerus have been found 
reaches the northern limit 
its range short distance north Loughborough 
and only oreas found above there. 
Several localities the 
edge the Fraser delta are interpret. 
The sample from the foot the Cascade 
Mountains, shows mixture characters which 
from near Haney, also the foot the moun- 
tains, intermediate between 
and austerus tail length (89-105 mm.) and 
that the population there but 
arguing against this the low value for the slope 
the standard major axis This 
lower than the values for austerus (table al- 
higher value. 
Similarly 


sea 


seems 


puzzling the sample 
five miles north Haney feet ele- 
vation. This sample heterogeneous, 
specimens show characteristics both oreas and 
foot 
lengths 24+ are higher elevations 
for miles around and seems unlikely that there 
population nearby interbreed with 


lengths reach 


The Loon Lake probably 


and macrorhinus 


but the available collections are 
permit final analysis situation complex 
this. authorities have said 
intergrades with Osgood placed 
the area intergradation Rivers Inlet, where 
some individuals could referred one the 
other these races while others 
(1946) reported intergradation 
farther north, the Bella Coola area, but Cowan 
and Guiguet consider these specimens 
mice from south Rivers Inlet, 
intergrades between macrorhinus 
They suggest that these races may contact 
over long distance, oreas occupying the moun- 
tains and macrorhinus the adjacent have 
done work the macrorhinus area. 

northern end Vancouver Island, the point 
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and The 
cular, unlike the elongate 
such figures. 


This suggests that the sample may 
for trom Neah Bay, Washington, 
macrorhinus trom the British Columbia 
coast have been superimposed this graph, and 
together include all but two the 
would expected the sample the 
points are more dense where the ellipses overlap, 
but the too great explained 
this basis The area overlap less than 
half the total area the combined ellipses, but 
includes the points within 
the ellipses, suggesting 
between the two 

Ten these mice have white spots the 
tail, character found oceasionally 
not the other races. 
the ellipse. 

intergrade, seems least equally likely that 

Inlet, 
Rivers Inlet. have also 


All these mice are 


Kingcome 


130 


ALL ADULT 


HEAD OF RIVERS 
HEAO OF 


INLET 
QWIKENO LAKE 


WHITE SPOT ON TAIL 


Scatter diagram tail length data for Peromyscus from Rivers Inlet. 
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but they are pure The 
semblance macrorhinus body length, which 
averages slightly greater than oreas, 
Washington have body lengths great 
The data for 
this sample fit the ellipse for Neah 
fairly well, but fit the one for macrorhinus poorly. 


compared 1.013 for and mini- 


The slope the standard major 


mum 1.273 for known oreas 

The relations oreas macrorhinus are less 
clear than any the other races 
paucity collections from the area make 
present. However, there seems rea- 
son think that these forms 


River Washington (Fox, 1948). 
Dice (1949) has reported that stock Pero- 
from 
them. 


Apparently neither race reaches the moun- 


Bingen 


moacrorhinus 


80 
BODY 


The equal-frequeney 


ellipses for from Neah Bay and trom Central Coast have been superimposed. 
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(3,010 feet) the and collecting 
tions several miles east and west there 
only oreas, though was taken higher 
elevations other areas. 


passes 


gambeli and 


The populations eastern Wash- 
ington exhibit much variation 
within narrow range total variation. 
but specimens that have examined 
slightly larger and darker than those 
central part the and probably 
maniculatus. They are labeled 
near the border drawn 


southeastern 


austerus 


The Cascade Mountains 
the British Columbia Coast Range the canyon 
the Fraser and Thompson Rivers, which forms 
low-level corridor trom the dry interior 
the exceed 6,000 feet elevation, but the 
maximum elevation the river about 1,000 
mountains both sides, almost absent from 
maniculatus, which also reaches for some distance 
into the mountains. 


coast. 


near the upper end the 
near the lower just few miles 
Fraser delta, which occupied These 
two races intergrade along the canyon. Figure 
shows the fairly uniform decrease tail length 
from south north, from average about 
mm. Emory Creek mm. Ashcroft 
for young, and from mm. for adults. 
length shows similar cline, but oppo- 
and from mm. for adults. 

Samples similar size show similar 
and there general cline maximum and mini- 
that this true intergradation, rather 
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tions are spaced the abscissa proportion their 
actual distance Bridge the 
side the Thompson River; Emory Creek, 
Spuzzum, and North Bend are the west side 
the Fraser and all other stations are 


tus along the Thompson-Fraser Canyon. 


side the (1) Emory 
Creek, south end canyon young, adult). 
(2) Spuzzum (20, Alexandra (19, 17). 


(4) North Bend (4, Boston Bar (22, 4). 
(6) Blue Lake (17, 16). (7) Lytton (14, 4). (8) 
(4, 2). (9) north end 


2 


canyon (8, 3). 


Spences 


bridization mingling distinct populations. 
This the only clear example intergradation 
encountered 

large and swift and undoubtedly act effective 
barriers There some indication 
that the mice are different opposite sides 
the river, but the samples are not adequate 
prove this. 

few miles Allison Pass, and they may meet 
places along the Cascade 
was taken Allison Pass and Gibson Pass, but 
artemisiae apparently has crossed the summit and 
the Skagit River watershed 
with austerus there. 


and macrorhinus 


probable that from the interior 
and macrorhinus from the coast meet somewhere 
near the central Coast Range, presumably 
intergrading where they come 
only sample that seems include both forms 


YOUNG 
ADULT 
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from Stuie, the Bella Coola valley about thirty 
high mountains, but its elevation only 460 feet. 
specimens from here are typical artemisiae 
and eight are typical 
mens are somewhat intermediate, 
are hybrids. sample suggests these 


races meet and hybridize but not intergrade. 


austerus and macrorhinus 


Id. EXPERIMENTAL HYBRIDIZATION 


The results laboratory breeding experiments 
are not valid criteria and 
used determining the relationship different 
forms. data, the occurrence ab- 
sence intergradation hybridization nature, 
are acceptable for this purpose. However, labora- 
tory studies may value determining the 
tion which has been demonstrated the 

Several workers the behavioral 
Blair, Such work has shown that under 
the experimental conditions the members 
ferent species groups Peromyscus 
Two species the same species group 
may completely inter-fertile may re- 
duced tests, mice tend 


duced. 


Subspecies 
the same species interbreed show 
social 

sented Dice clearly place the animals 
oreas maniculatus crosses were 
terus interbred with but oreas failed 
Liu (1954) has reported matings between 
oreas and gracilis (le Conte) the Mid- 


west. These matings usually failed 
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offspring, and the only hybrid adult 
male, was sterile. 

Dice feels that because oreas and austerus occur 
together nature, apparently without interbreed- 
ing, and because they failed interbreed 
“represent two which this 
region not interbreed, but whose ranges here 

mental matings, but the breeding record the 
colony was The oreas breed all. 
Both austerus and bred with members 
their own Two female austerus produced 
The hybrids seemed fully viable the 
offspring single-race matings. 
hybrid produced young when 
austerus male, and another produced 
artemisiae male. 

These limited results suggest that austerus and 


are completely and 


fertile hybrids. This agrees with the results ob- 
tained other mentioned above, who 
found full interfertility the 
same also aceord with the 
data, which show intergradation 
the Fraser Canyon. 


DISCUSSION OF SYSTEMATIC. RELATIONS 


The ranges oreas the adja- 
cent subspecies maniculatus overlap widely. 
Within this zone overlap have 
both species and 
viduals have been taken, suggesting these 
forms may hybridize conditions. 
intergrade population has been found, 
but certain samples e.g. 
those from Hope, and Lake. 
interpretation such samples complicated 
the fact that two the same 
characteristics. 

seems probable that some intermediate speci- 
mens are hybrids intergrades. 
problem which hybridize 
only rarely nature are considered distinct spe- 
cies, while races which merge zone inter- 
gradation wherever they come contact are con- 


This 


| 
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intermediate condition, though, and 
available for interpreting them. 

The races Peromyscus interact 
and any nomenclatural about 
some situations will necessarily Few 
cases intergradation hybridization have been 
carefully the best such 
tween two races polionotus 
individuals 


between 


two 


and 
cott) and Mearns North Dakota. 
Intergradation was irregular the 
samples showed similar variability. 


Was 


Such intergradation known occur between 
various the races comprising the 
maniculatus, some the races 
Dice 
(1931) reports that and gra- 
] 


plex 
apparently 
artemisiae living the same 
Montana both 
but there 


(1933) 
and 
area without intermediates. 
cases the 
some direct contact between 
These 


individuals of the two races. races are 
because they are thought 
connected series other races with 
which they 


\pparent 


species 
the same species group has been 
nus meet many places over wide front from 


tions oreas and maniculatus the Northwest. 

Whatever the correet interpretation 
oreas and maniculatus, there evi- 
dence that these races have established common 
gene pool that they are process 
tind that although they are sympatric 
over large areas they maintain 
tive identities. Vanicilatus is divided into sev- 
eral geographic races which 
tion within themselves, but none this variation 
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degree of 


seems desirable remove oreas 
oreas Bangs. 


ECOLOGICAL RELATIONS 


REGIONAL ENVIRONMENT 


The dominant topographic feature the 
Northwest the great chain mountains that 
parallels the coast—the northern Cascade Range 
extending from the Columbia River the Fraser 
River and Columbia Range 
north the Fraser. The crest line 6,000 
but many peaks exceed feet. 
Both ranges are 100 miles and are 
the 
west the are bounded lowlands, but 
the British Columbia Coast Range 
most directly into the sea. 


penetrated narrow river 


the east the moun- 
tains are bounded largely high, rolling plateaus. 

would expected area such topo- 
graphic the climate the Northwest 
general, areas west the mountains have 


regional local 
rainy climates while those east the mountains 
with 
winter and higher than the coast. 


the mountains the summers are short and cool, 
Winter the 
form rain the coast, snow the moun- 
tains and interior. 


Summers usually are and 
sunny throughout the region except the ex- 
posed coast, where rain may fall almost every 

keeping with the topographic 
diversity the region, there wide range 
from the dense forests the 
coast the semi-arid grasslands the 
The vegetation the western lowlands 
great forests western hemlock 
and western red cedar 
Douglas fir (Pseudotsuga 
These forests have been 
placed open farmland deciduous forests 
and other trees and shrubs. Wooded 
areas usually have dense 
forests extend well onto the slopes 
the mountains. 

Higher elevations subalpine 


coast, 


spruce (Picea and alpine 


the interior. These forests lack the 
dense understory shrubs that found 
coast forests. The highest parts the mountains 
have alpine meadows but forests. 

The region just east the Cascades 
tively The main vegetation types are grass- 
land, ponderosa and 
The 
Farther north, sub- 
alpine forests extend for some distance 
the Coast Range. 


Douglas order increasing wetness. 
forest floor usually open. 


HABITAT RELATIONS 


was found almost all terrestrial 
habitats, keeping each trapline within one 
type much samples are too 
small permit drawing detailed conclusions, but 
general picture emerges 
oreas and maniculatus occur 
area they tend different habitats. 


same 


and 


races are the side 
tane interior forests Both 
races were found Clear Lake 
was found wet 


line mesic forest 
took only another took more than 
line dry forest took only 
but another took mostly probably because 
there was dense population that race 
forest short distance populations 
wet forest were much dense than any 
ords and the distribution forest types seems 
that the vertical overlap these races the Tie- 


Oreds. 


more 
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ton valley Jess than nine hundred feet, and the 
horizontal overlap less than miles (table 2). 

and the overlap races correspondingly wide— 
over twenty miles horizontally and seven- 
cality for gambeli was reported Dice (1949). 
found both races Lodgepole 
farther east both subalpine forest and 
were oreas and gambeli were 
living together most but some 
tats only one race was Usually oreas was 
the only more abundant inhabitant the wetter 
places, while gambeli was alone 

there uniform gradual change forest 
rather than complex intermixture distinct 
oreas and gambeli were 
few miles the Trapping has 
not been extensive enough this 
the distributional limits races, but the 
zone overlap probably narrow. 


these 


Table shows that the zone 
entirely different altitudes areas that are 


interior forest. The occurrence 


conditions which vary with the geology 
and topography the area. 

highway pass the head the The 
higher the pass, the higher 
feet the height the pass. The height 
the pass indication the general height 


DISTRIBUTION 


Probable minimut 


Valles Height of pass 
$500 3100 ft. 
American 5440 ft. 2800 ft. 
Yakima 3010 ft. 2000 
Similkameen 4400 2800 ft. 


AND maniculatus VALLEYS THI 


Probable maximum elevation Vertical Horizontal 
ot maniculatus werlap overlap 


| 
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the mountain barrier that area, 
higher barriers provide protection from 
the the coast. 


oreds and artemisiae 


The geographic and ecological 
these races are similar those oreas and gam- 
distribution these races was studied 
the Similkameen River valley southern Brit- 
ish Columbia. There extended and irregu- 
lar transition forest dry forest 
transect, because runs more north east 
and the mountains are never far 
the mountains west the river, but 
probably does not east the Similkameen- 
Rivers. 

oreas was Allison Pass 
moist subalpine forest, open 
none abundant vegetation and races 
were found few miles east. 

still more common than 
spruce Was conspicuous component 


hillside sites vielded num- 
hers the two races, did lodgepole pine 
woods the 

ements the vegetation are further reduced and 


was taken only one 
which was the wettest and most densely 
vegetated this This was the mosc pro- 
ductive site Copper Creek, and vielded 
mately equal numbers both races. 

west Princeton. This broad area low 
between the mountains and the deep valleys 
the Similkameen and Tulameen Four 
mann spruce, order increasing wetness. The 
three occupy large areas, but spruce con- 
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Initial trapping showed that artemisiae occu- 
pied most this area, being absent only from the 
sites and from the 
This wet site was the only place where oreas was 
found, but was found here greater density 
trap nights here, vs. artemisiae 
nights other site was large 
ravine with the densest shrub cover the area 
and one the few spruce stands. The other sites 
trapped were largely lacking good cover, but 

The spruce ravine where 
also was the only place the area 
redback (Clethrionomys gappert) 
Clethrionomys often was found 
throughout the range the 
rarely with This tavine apparently 
the only place British Columbia where 
rotrichus has been found east the Cascade 

This station provided the 
ample ecological isolation and 
maniculatus that was encountered, and 
give further attention the relations 
the two species of. the work 
had been found and 
hillsides. The objectives this work 
obtain large sample both species 
atic analysis, determine the habitat 
vine, and carry out field experiment deter- 
mine the causes the observed habitat 

The ravine roughly feet 375 
feet wide the south, and feet faces 


Looking south toward the ravine 
Ranch. 


¥ 
: 
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Ranch. 


north, opening onto through 
which small creek The ravine 
itself has surface but marshy 
few The floor the ravine wide and 
Behind the ravine level hilltop, with ponde- 


spe its. 


rosa pine, lodepole pine, and Douglas fir. 

The vegetation the ravine 
that any other part the ranch, but varies 
greatly from place The lower parts are 
wetter and have denser vegetation than the upper 
parts. Logging has thinned the timber 
places completely removed the study 
the ravine was frequented cattle during part 
the vear and they had greatly damaged the shrubs 
and herbs, but the end the study they had 
excluded and the underbrush 
Near the mouth forms small stands 
less common, but there are few very large 
are several clumps large aspen 
fir are throughout and 
near the head the than 
the ravine under tree canopy. 


tree here. 
trees 


the open areas the middle and lower parts 
the ravine are dense stands shrubs, the most 
and black twinberry involucrata) 
11). 


alder tenuifolia) are found Cow 
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spicuous herb the wetter areas, reaching seven 
feet 

Small logs are some places, absent 
the ground, few large 
are rocks the ravine. 

underlain almost foot tine friable humus. 
roots and the humus 
mineral The soil the less heavily vege- 
tated parts the ravine and the hillsides 
sists weathered loam under thin laver litter, 
with humus content. 

short, the ravine very fertile pre- 
sumably with high food The amount 
and kind protective cover varies greatly from 
place cover types include 
dense patches herbs, dense stands osier and 
other shrubs, and stands spruce and other trees 
with little ground cover except scattered and 

The 
that occupied the denser 
vegetation (fig. was taken the woods 
near the mouth the ravine, the ravine floor 
throughout its lower half, and short distance 
along the creek west the ravine. The only 
areas without dense vegetation that 
were the upper half the ravine and the lower 
part the western hillside, where few mice 
this species were taken 
and grass. oreas were taken the eastern 
hillside, the behind among 
the aspen the open field, along the creek east 
the ravine. 


There 


shows 


area was 


The oreas taken the western 
slope may have been residents the 
tom foraging the hillside. 

The distribution was almost com- 


was found 


AREA oF 
RIM OVERLAP Rim 


ORE AS 
ARES 
ARTEMISIAE —| 


ARTEMISIAE 


cross-section the ravine 
Ranch. 


OREAS 


ek, 
i 
- 
‘ 
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small numbers completely the ravine— 
the brush trees near the mouth, the 
hillsides flanking the the behind 
the and among the aspen along creek 
the also was taken the upper parts 
the where the vegetation sparse and 
creek west the ravine, where oreas was tound, 
but few were taken dry sites thirty 
feet the creek. 

There was zone around the ravine 
species This zone seemed 
narrow, perhaps only few wide, 
eastern side and along the mouth the ravine, 
but somewhat wider the western side and 
the upper part the 

Trapping outside the ravine revealed 
The only oreas trapped outside the ravine 
were few taken along the creek west. 
trapping and observations other parts 
the region seems that there other orcas 
population 

The small and nature this population 
possible attempt trapping all the 


August, the last several hundred 


trap nights vielded only 


four Peromyscus, all them nights 
the same habitat seven weeks later 


Appar- 
this time, 


trapping 
vielded three orcas and 
ently there was reproduction during 
and assume immigration the minimum 
population the beginning the 1957 
trapping program was actual 
than The lower the ravine. which 
acres area, and vielded about 


oreas 
for population density fifteen per 

The trapping was irregular 
space and time that only rough estimate the 
relative abundance the two races 
the first three nights trapping 
traps set the best oreas habitat took twenty- 
traps set the eastern hillside and the hill behind 
the ravine habitat took one 
The 


Was 


and eleven three nights. 


found the bushes and aspen along the creek 
the open field east the ravine, where sixteen 
traps took ten mice this race three nights. 


was clear the that was greater 
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TRAPPING RESULTS FROM AND THI 


RAVINE RANCH. 
Jul.-Aug \ug Oct. May Oct \ug. 
1956 1957 1957 1958 1958 1959 
a a a ! 


ravine: 
Exclusive 
oreds area 
Zone 
overlap 

Rim 


Creek west 

Potal 10 0 69 29 3 Ob 16: 7 46 


density the center its area, where 
than 
though, seemed more abundant 
the zone overlap than the 
the ravine, where oreas the zone 
overlap the two forms were equal 
much greater density than 
Trapping was carried out again the ravine 
and the surrounding hillsides few days 
trapped the ravine the 
heavy trapping that vear aided natural mor- 
tality exterminated the population there. 
population the very small area along the creek 


(by James 


were 


west the ravine was not exterminated, but the 
ravine has not been repopulated creek 
strip habitat one hundred feet wide that 
is not well suited to orcas. 

The central part the ravine had 
lower density than the former oreas 
The significance this explaining the 
cal distribution the two races will discussed 
later. 

The easternmost station this valley was just 
bevond Princeton, the east side the river 
grassland, and forests ponderosa pine Doug- 


open 


29:53) 5 0 8 


VOL. 105, NO. 4, 


1961) 


The 
highest catches were open field and 
talus slope, but for the most part the highest 


Only was found here. 


was good ground cover, such talus slope 
the bushes and brush piles along the 
Most habitats gave much higher vields per unit 
effort than did similar habitats Ranch. 

The width the zone sympatry cannot 
determined from this transect. The races were 
taken together for more than forty miles along 
the valley, but the valley cuts 
the zone sympatry 
nearly this from topography 
vegetation must from tive ten miles wide, 
and least feet vertically. 


and 


oreas and 


stated that these live 
under apparently identical conditions, 
and took both forms the same 


92) however that 


within the range and within the range 
habitat forest thickets alder and 
but where the ranges the 
austerus occurs only thickets aspen 
and willow and occurs only coniterous 

forest Wis Wis Camp Wash- 
ington consisted entirely logged area 
coast forest vegetation Creeks 
British Columbia similar situations 
were found lower elevations, but these 
only stations forest 
1,000 2,200 feet elevation the mountain- 
mine any pattern habitat preference these 

The area that best understood the south 
side Mount entire mountain- 
ago, but above this level there 
western hemlock, red cedar, and Douglas 


Cascades. 


coast 


Was 


fe rest ¢ if 


3.200 feet. 

and 


oreas austerus on 
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both climax forest type and 
(mature red cedar-western hemlock forest 1,500 
feet; voung cedar-western hemlock stand 
and austerus were taken, usually within the 
habitat. Only oreas was taken 
feet, where the forest was 


same 


Peromyscus was less abundant 
here than lower elevations. 

The altitudinal relations oreas with austerus 
with the races the eastern 
Washington and parts the British Columbia 
coast lives sea level, alone some places 
and with others. 


are varied 


Mount Seymour 
apparently does not oceur much below 
least feet, the Skagit valley least 
feet, and vet was not found feet 
Its occurrence Mount Seymour seemed 
correlated with the distribution disturbed coast 
forest, vet the forest Twin Creeks was even 
more disturbed. 


Il. DISCUSSION OF ECOLOGICAL RELATIONS 


has not been possible discover the mecha- 
nisms responsible for the habitat 
dry forests east the moun- 
and while the adjacent subalpine 
forests are inhabitated The coast for- 
ests may inhabited (my Washington 
both and austerus (most Brit- 
coast are primarily the home austerus, though 


There are many ecological variables 
which are the ones actually where 
usually were associated with high 
Peromyscus—good ground cover 
ence Ground cover was the form 
thick bushes herbs, logs, talus slopes. Water 


lives. 


cover 
and plentiful water usually are associated 
region, but Peromyscus has been found abundant 
habitats with only one The impor- 
dation obvious, but the significance water 


usually was the form streams. 


vel 
‘ 
ay 
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locations with ground cover probably nested 
better cover nearby. 

The factors controlling the distribution and 
abundance animals are intimately connected 
with the problems their 
and the nature adaptation. The things which 
limit the geographic distribution 
may may not the things which 
dance may may not determined the fac- 
tors that control distribution. 

Among the things that determine the distribu- 
tion and abundance species are: 
ability the species survive area 
(adaptiveness), (2) the innate response 
and (3) the presence competing 


Peromyscus 
colored forms the continental interior, with 
short tails and short hind and darker forms 
the mountains and coasts, with long tails and 
long hind This distribution 
that the prairies short-tail mice 
living the open prairies and long-tail 
ing forested regions. 

The characters these two groups 
ciated with the two aspects survival given 
food shelter, and avoiding being 
predators. Peromyscus are known 
partly arboreal habit, and Horner (1954) 
has shown experimentally that the long tail char- 
the races included the 
the long-tail group. 

these races, and gambeli have the 
habitats. They also have hind feet shorter than 
dense vegetation, has feet short 
these races and (1948) 
helieves that oreas frequently arboreal but that 
not. 

Numerous studies have shown that coloration 
Peromyscus eryptic and adapted match 
the color the background, apparently de- 
cus are found dark backgrounds, whether 
humid forests desert lava beds, while light- 
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colored mice are found backgrounds, 
the races this study corresponds general 
with the color the background—artemisiae and 
gambeli, the are found open, light- 
colored areas, while austerus, the con- 
the dark forests the coast. 


Habitat Selection 


Horner (1954) reports that races Peromys- 
cus forested regions showed greater tend- 
climb than did those from open country. 
Harris (1951) has found experimentally that one 
ferred simulated forest environment simulated 
grassland, while prairie-dwelling race preferred 
suggest that Peromyscus has innate reactions 
certain features its environment, reacting posi- 
tively some features and avoiding others; 
other words, actively chooses its habitat. This 
choice made primarily the time sexual 
maturity, when the mouse leaves 
rental home and wanders off search new 
adult mice frequently shift their home 
Natural selection may have tixed 
erence for the most advantageous habitat 
racial 


ranges. 


Competition 


Interspecific competition may 
interaction among populations different species 
sulting some adverse effect one 
populations. Its effect may direct indirect, 
natural selection, geographic 

ing live certain kind habitat but does 
not because the presence another 
species with requirements, then are 
justified concluding that competition limiting 
the distribution the absent species. The genus 
Peromyscus most the terrestrial 
tats within its geographic range. Where only 
one species occurs occupies wide range 
habitats; where two more species to- 
gether one more them sharply 
limited habitat distribution (e.g. Dice, 1942; 
and Blanchard, may that 
the habitats the area sympatry 
identical those the allopatric areas and that 


species absent from them because cannot 
will not live may absent from 
such habitats, though, because another species 
living them. 

and the interior races maniculatus show 
that both species occupy almost all habitats where 
they occur alone but are more restricted where 
they are sympatric. Allison Pass oreas was 
the only race found and there was taken all 
habitats, including large area burned-over 
forest and lodgepole pine woods, both with little 
cover, well the denser, wetter forests. 
Princeton only artemisiae was found, 
relatively dense vegetation river 
Ranch, where both races were found, 
was taken only the densest vegetation arte- 
was taken only other habitats. Both 
races also were found Goodfellow Creek and 
Copper Creek, but these stations the ecological 
complete. 


too 


the zone oreas usually occurs 
was notably true Goodfellow Creek, 
Ranch, and Clear Lake. 
the habitats occupied oreas those most 
favorable for from west 
east the proportion the area occupied oreas 
becomes more restricted, while that 
maniculatus increases. con- 
tinues occupy the best habitats, and even 
the extreme eastern limit its range may occur 
greater local concentration 
Several miles the where does not 
greater average density. 

These data show that the zone sympatry 
both oreas and the interior races maniculatus 
occupy narrower range habitat than they 
that this habitat restriction results from 
the presence the other so, the rela- 
tive advantage the two species must deli- 
cate balance, favoring oreas one habitat, arte- 
another, and third being nearly 
equal that both species can live side side. 
Unfortunately, the habitats the zone 
patry are not identical those either side 
this zone, but the differences between, say, the 


probably because 


oreas 
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densest forests the zone sympatry 
densest forests the region 
occurs alone seem less important (to the human 
observer) than the differences forest 
and grassland the artemisiae 

the area the the 
forests the Columbia River valley 
central British Columbia are similar 
the coast, including the presence abundant 
Douglas fir, red cedar, 
the only race Peromyscus the 
Cascades, where oreas also 
not found such forests. However, 
does not extend far into the subalpine forests 
the mountains the Columbia River region, and 
these forests are largely devoid 
(Cowan and other words, 
habitats which does not the 
Peromyscus. 

Similarly, the Cascades Oregon are much 
like those Washington, but oreas does not occur 
Oregon and there maniculatus seems occur 
throughout the range Presuma- 
the east intergrade the Oregon Cascades, 
but know evidence that this actually 
tats are occupied there. 

The strict ecological segregation oreas and 
Ranch and the small, iso- 
lated nature the oreas population 
sented unusual opportunity carry out field 
experiment designed clarify the nature the 
relationship between these two forms. 
was made remove the entire 
the ravine where and 
observe whether the surrounding 
would then colonize the ravine. 

The success the experiment 
the isolation this population oreas 
others and removing all the oreas present. 
Trapping outside the ravine showed that the only 
small one along the creek just west the ravine. 
The initial trap-out was done during August, 
oreas were taken the ravine 
the following October, but none have been taken 
there since, although small population has sur- 
vived along the creek (table seems that 
trapping plus natural mortality 


absent 


some 
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oreas the ravine, and that the 
ravine has not been repopulated oreas from 
outside. 


With the original population removed 


the ravine was free 
moved occupy the former exclusive oreas 
kept out only the presence 
mained free Peromyscus, would indicate that 
live there and that the presence oreas was 

The experiment had done quickly and 
crudely, and the data are little quantitative 
but the results the trapping 
invade the ravine. ten 
were taken the center the ravine 
where only orcas was taken This seems 
with Although invaded the 
ravine during the first summer after the removal 
lower density than the original 
The trapping both 1957, and August, 
probably removed almost all the Pero- 
the ravine, that the trapping results 
are somewhat comparable. These figures suggest 
that the original population was about three 
vears later. 

should have been able occupy the ravine com- 
pletely after two breeding (1940) 
about five acres and found rapid invasion 
the area mice from surrounding areas, Within 
two weeks the population had its 
original the present the Peromys- 
cus population the ravine had not 
original size after two Stickle (1946) 
found that small plot the 
residents had been removed was rapidly invaded 
Peromyscus from adjoining areas. 

goes higher than was 1959 will mean 
that this race not able exploit the resources 
the ravine nearly efficiently did. 
so, this greater efficiency oreas 
was involved the success oreas 
tion with under the conditions present 
the ravine. Because oreas more arboreal 


much larger, and this give commanding 
competitive advantage. 

The above data seem show that oreas 
not show what the mechanism this was. 
Competition may result from either direet 
direct interaction the two species. inter- 
action indirect one species changes the en- 
vironment that the other species cannot will 
not live there. The such change 
would utilization the available food nest- 
ing materials until they are present quantities 
submarginal for the 

likely explanation for the absence 
maniculatus from the ravine that 
interact directly, because the 
only reducing its overall value 
there mar direct between individuals 
the two species when they come 
this would competition for space. 

Peromyscus not territorial the sense that 
Home ranges overlap (Blair, 1942; 
MeCabe 1950), but these mice 
tend occupy nests alone temporary asso- 
ciation with member the opposite 
man, 1961). Terman found that when Peromys- 
another individual there would either 
mutual but one mouse always left 
the This exclusive use nests may act 
keep population dispersed where there are 
Blanchard that the availability 
suitable nest sites basic population control 

1954) found that Peromyscus 
tends select its own species 
while members subspecies 
breeding experiments above there was 
evidence species subspecies discrimination, 
but probable that under natural conditions 
such discrimination does occur. 

Undoubtedly many things interact determine 
the distribution species, but that 
the evidence from this and other studies points 
and avoid others. The reaction certain features 


presence another species, may say that inter- 
some times this may the 
controlling distribution, while other environmen- 
tal factors act primarily controlling 
ditions 


HISTORY 


from 
can arise only during 
tion and probable that some time 
fairly recent past the parent stock oreas was 
separated other stocks long 
enough tor reproductive tsolation The 
most time for such 


isolation 


glacial which had profound effects 
evolution many kinds animals the North- 
This account the glacial history this 
Dr. Mathews the University British 


all British Columbia and the northern 
half Washington were covered ice 
12,000 vears ago, and the present biota has devel- 
oped since then. The ranges many plants and 
animals are still the process 


time and slight climatic changes 

the glacial maximum British Columbia and 
northern Washington were under except for 
mountain but southern Wash- 
ington and Oregon only valley glaciers 
present. 


Most the Olympic Peninsula 
Was not glaciated, except for 
the mountains. Central Alaska was not glaciated, 
but the entire southern coast the state was. 
almost surely could not have survived the glacial 
period either central Alaska, some mammals 
peaks within the glaciated 
must have been limited the area south the 
All the races the Northwest have 
entered the region since the end the last glacia- 
tion, the ditferent races either coming 
different directions, following each other series, 
mental conditions. There reason beheve that 


areas 


ice sheet. 
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Northwest. 
austerus British Columbia 


derived from rubidus the coast Ore- 
and California. 
Peromyscus east the presumably 
entered the area from the south and 
stocks interbreeding they 


gon northern 
southeast, 
contact 

The postglacial origin macrorhinus 
entire present range was 
and macrorhinus quite from 
all other races The 
Queen Charlotte Islands, thirty offshore 
from the macrorhinus range, were not entirely 
glaciated the Vashon-Wisconsin maximum and 
they may have served refuge tor Peromyscus 
that time. 


The present race 
more like macrorhinus than 
the mainland races. 

There evidence that oreas has ever 
curred outside its present probable 
that survived the glacial period southern 
Washington, which seems have 


ancestors 


live such forests, would have been far- 
ther probably developed its morpho- 
that time, and since the retreat the glaciers 
has extended its range farther 
other races re-invaded the from 
the south and southeast, and many places oc- 
10,000 13,000 years since this occurred the two 
species have been partly sympatric but have main- 
tained their genetic distinctness. 


area 


history data from the mice trapped this 
study are analyzed elsewhere 
Limited data litter size indicate that oreas has 
larger litters than maniculatus (6.1 embryos per 
litter Apparently April through June 
the principal breeding season for 
but while ceases breed the 
July maniculatus continues breeding, reduced 
rate, least into September. 

observations Peromyscus behavior were 
made the field, but casual observations were 
made the laboratory the average, 
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escape Jump more This greater nervous- 
ness may connected with the failure oreas 
breed captivity. 


austerus 


There 


cagemates. 


Was among 
Some mice were killed their cage- 
mates and others were mutilated, but for the most 
part dominance did not lead 
and mutilation were distinct phenomena, occur- 
ring under different conditions and never done 
the same mouse. race sex had consistent 
advantage killing mutilation. 
seemed the most aggressive 
austerus the least both interracially 
racially. When resting, all the mice cage 
nature was not evident under con- 


DISCUSSION 


The systematic and ecological relations 
oreas and maniculatus have been discussed 
distributional and evolutionary fairly 
continuous with the surrounding races manicu- 
and ditfers from them ways. 
There large number morphological charac- 
ters which from most them, though 
these characters are not that 
viduals can positively The habitat 
requirements the two species overlap but are 
not ditferent behavior and 
physiology (indicated the apparent 
ence time end breeding season and the 
failure breed the laboratory when 
maniculatus was 

seems probable that during the glacia- 
tion stock Peromyscus survived 
Washington and developed into the form that 
recognize the same time developed 
isolating mechanisms which have kept 
cally distinet from since that species 
re-entered Washington British 
after the retreat the ice sheet. 


Columbia 


number things may acting prevent 


The most obvious isolating mechanism allo- 
Some populations are areas de- 
void maniculatus, but over much its range 
oreas sympatric with that species. The habitat 
differences the provide another 


means partial isolation, but again this isolation 
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incomplete. The extremes the ecological 
scale usually are occupied only one species 
the area but intermediate habitats 
support both species side tem- 
poral isolation indicated the slight ditference 
breeding season shown the field data, but 
the peak the breeding season for both species 
seems occur the same time. 

These mechanisms together 
keep most individuals the total 
are not sufficient have prevented the swamp- 
ing maniculatus during the thousands 
that they have been 
mental conditions even interbred freely with 
other races, but only occupied 
geographic range and contacted other races only 
peripherally. 

There must something about species 
that keeps them from interbreeding 
same time and place. This could behavioral 
Blair and others have shown that although cer- 
tain closely related species Peromyscus may 
capable producing fertile hybrids 
together probable that this true oreas and 
maniculatus also, 

and maniculatus will mate the laboratory, but 
that young are rarely produced such matings. 
information available the mating prefer- 
ences these species, the occurrence 
copulation mated the absence such 
data cannot determine the degree 
ord few hybrids and the the 
only hybrid reach breeding age suggest that, 
while these species are partially interfertile, their 
hybrids have poor viability and may sterile. 
This would permit the appearance hybrids 
natural populations, but would keep both par- 
ent stocks genetically 

Thus seems that oreas remains distinct from 
maniculatus result the accumulated effects 
Geographic, ecological, temporal, 
differences between the species all serve reduce 
interbreeding. When interbreeding 
the young not survive well, and those hybrids 
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that reach maturity may sterile. Much this 
largely speculation, but there some evidence 
for all it. 

This hypothesis does not explain why 
populations appear intergrades hybrid 
swarms, although several miles away 
cies are found pure form. may that while 
oreas Was geographically isolated 
would tendency for either become com- 
preventing all gene exchange, 
down altogether, permitting free gene exchange. 
may that both these processes have taken 
place different parts the area 
oreas and complete 
isolation seems the but there are many 
possible hybrids the samples that were ex- 
amined, and some samples may complete 
breakdown isolating mechanisms, 

hees the genus Pipilo Mexico (Sibley, 1950; 
has resulted from human 
the habitat, but there indication that such 
disturbance has been responsible for the apparent 
hybridization between oreas and maniculatus. 

maniculatus, the oreas population any locality 
should tend resemble the race nearest 
Instead, oreas fairly constant 
range, least external dimensions. The tail 
lengths and hind foot lengths 
from Ranch, where with 
artemisiae, are almost identical those some 
samples from areas where oreas occurs alone. 
The various races maniculatus show greater 
geographic variation than does but this 
not correlated with the presence orcas. 


believes 


SUMMARY 


isolated from maniculatus. Hybridization may 
occur, and there may intergrade populations 
some places, but many places both species 
are found together pure form. The ranges 
overlap widely, but the species their 
identity. oreas removed from the 
species maniculatus and restored 
Status. 
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produced fertile hybrids, but oreas failed 
Other investigators have had difficulty obtain- 
ing oreas maniculatus hybrids, 
brids have shown low viability and may sterile. 

Oreas partially isolated from 
the zone sympatry different habitat 
erences. Both species have more restricted 
tat distribution the zone sympatry than 
where each occurs This restriction may 
When the entire isolated oreas population was 
removed from large ravine, artemisiae from the 
surrounding hillsides moved into the al- 
though this race was never found 
This seems support the idea that competition 
influences the relative distribution these forms. 

Oreas probably developed 
lation during the last 
while other stocks Peromyscus were forced 
farther 

Oreas isolated from maniculatus 
logical incompatibility. The effectiveness these 
isolating mechanisms seems vary place 

CALCULATION EQUAL-FREQUENCY 
Ellipses were calculated 


mately per cent the individuals 


? 
5.99 


VaLe C2 

The coordinates the major axis are given 

The coordinates the minor axis are given 
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PRECISION FIVE HUNDRED MILE YARDSTICK 


STUART WILLIAM SEELEY 


Engineering Staff Assistant Senior Executive Vice-President, 
Radio Corporation America 


(Read November 10, 1960) 


1938 the author was studying the effects 
multipath signals transmissions, 
and was intrigued the simplicity and accuracy 
determinations increased path lengths made 
principles could used device airplane 
measure distances from fixed stations 
for navigational purposes. 

The equipment that was then visualized would 
waves together with sweeping cathode-ray tube 
round-trip transit time. before 
the start World War 
concepts were not widespread and the 
had not been 

possible circuit configurations 
aspects that had Frequently 
during the investigations the use continuous 
wave signals with measurements terms wave 
lengths the radiated energy appeared 
simpler and more straightforward than the pulse 


technique which had been 


appealing that concept seemed many respects, 


nute traces multipath signals, received either 
errors and thus distance measure- 
ments, without any indication their presence. 

equipment designs culminated contract award 
the Air Radio Corporation America 
construct blind navigational device utilizing 
marily for bombing through the overcast and was 


April 22, 1960, the Society Executive Session 
voted award the Magellanic Premium Mr. Seeley 
for his work Shoran, which now recognized 
the basic method navigation for ships planes. 
The Magellanic Medal was presented Mr. Seeley 
November 10, 1960. 


PROCEEDINGS OF THE AMERICAN PHILOSOPHICAL SOCIETY, VOL. 105, NO. 


soon became apparent that the 
cathode-ray tube linearity which could 
realized under all conditions, varia- 
tions orientation the earth’s magnetic field, 
was obviously insufficient precision measure- 
resort the so-called set-back 
mode operation the transmitted pulse radiated 
prior display zero time marker 
adjustable interval such that arrives back 
the point origin coincident with the pulse. 
Then when the cathode-ray tube pulse 
coincidence, the dials show the 
Thus, the precision adjustment the 
interval determines the accuracy Shoran meas- 
urements. 

The adjustable unit finally developed 
with two components pure sine wave 
per This frequency was chosen because 
the period one cycle nearly equal the 
one-mile round-trip transit-time radiant 
through standard air pressure, and 
frequencies which can derived trom the Bureau 
Standards radio transmissions from 
Washington, 

The rotor the goniometer turned 
through any angle the space 
quadrature fields the stator provide phase 
delay the fundamental frequency. degree 
approximately equal the round-trip transit 
stator voltage distorted and clipped 
zero-time marker and the voltage from the rotor 
processed become the transmitter actuating 
pulse. 

Additional goniometers, connected the basic 
unit through ten-to-one 
step-down gear ratios, are supplied 
the frequency respectively. 
These serve sort out one each hundred 
the 93,000 pulses produced each 


basic 
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the fundamental unit can 
36,000 degrees, the equivalent one hundred 
miles, before the distance readings 
has been assumed that the navigator will know 
the particular hundred-mile segment distance 
which will include 

For either determination exact position, 
the distance between two ground points, 
necessary simultaneous measure- 
two goniometer chains are 
included each Shoran operation 
the transmitter commutated between the two 
about five times per second 
changed frequency that each 
will and retransmit only those pulses di- 
rected it. goniometer chain can 
tated either direction coupled 
corresponding distance velocity 
zero and about mach maintain pulse 

the mechanical alignment the goniometer 
zeros the phase the transmitted pulse set 
ahead angle which the 
equivalent nearly 1.700 feet 
compensates for the time required for the pulse 
traverse two transmitters, two selective receiv- 
and all plane and ground-station be- 
devices are included each ground station equip- 
ment allow for variations lengths 
base station cabling and other 
mounted atop the collapsible plywood 
these for the receiver and the other 
the The reference from which 
distances are determined, the bisector line 
the monopoles these two antennas. 

Both the plane transmitters 
develop peak power about thousand watts. 
The duty the plane transmitter such 
that the average radiated power less than fifty 
watts. However, the ground 
equipped retransmit all pulses that are received 
from several planes that may using sta- 
tion the same time they are constructed 
operate with considerably higher average power 
output when necessary. Most Shoran work 
over the last twenty has used carrier fre- 
quencies between two hundred and three hundred 
megacycles, corresponding wave 
tween one meter and one and one-half meters. 

When the first version this equipment was 
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GROUND STATION 


plane and ground stations were placed 
Without previous bombing experience, the author 
was able equal the record visual 
hombadiers dropping sand-filled practice bombs 
from 20,000 feet target the bay near Eglin 
Field, Florida. 

The finally devised Shoran timing 
ing unit, which includes the receiver with com- 
mutated gain controls, shown figure cou- 
inductor compass the tail the plane and 
true air speed indicator also supplied information 
the functions the computer 
were calculate the vector winds, make correc- 
tions the bomb release point and target ap- 
proach path, then guide the plane that path 
connections with the auto-pilot 
release the bomb the proper instant. Usually 
the target-position information 
grammed into the computer before the plane left 
its home base. Thereafter, unless evasive flight 
action was necessary, the bombardier had_ little 
except adjust the rate and drift goniome- 


: 
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Shoran plane equipment used for bombing. 


ter drive velocities maintain pulse coincidence 
the cathode-ray tube now history 
that the accuracy Shoran bombing, used 
the war and the Korean engagement, exceeded 
that any other bombing method 
During early test flights with stations 
the east coast Florida the author 
the Memory Rock, small 
island the Bahamas out sight any other 
land mass. Subsequent tests with Zenith cameras 
error Shoran navigational fix consider- 
ably less than the dimensions the plane. 
These results attracted the attention geode- 
sists who recognized the emergence valuable 
new survey The 7th Geodetic Control 
Squadron the Air Force, under the command 
Col. Carl Aslakson, who was loan from the 
U.S. Coast and Geodetic Survey, undertook 
project determine the potential accuracy and 
best methods utilization Shoran for survey 
purposes. The author worked with this group 
which were applied existing Shoran 
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increase the measurement accuracy several fold 
over that which had been more than 
bombing purposes. 

the meantime, the U.S. Coast and Geodetic 
Survey began using the equipment 
graphic charting, particularly the 
rounding the Aleutian fogs 
this area had completely bogged 
operations that had been under way using con- 
ventional techniques that the job had appeared 
interminable. With Shoran was completed 
few months. 

vided they first control points 
passable areas. This stipulation pro- 
evolved and supplied solution 
their Shoran gear for position control their off- 
shore prospecting the Gulf Mexico. 

August 1946, the investigations 
the 7th Control Squadron began 
fold, the War Department issued call for 
that the results were amazing their accuracy 
and were such tremendous 
they would have direct relationship 
pending Army and Navy projects. 

One those projects was determine the true 
position the islands the Bahamas, the West 
Indies, and the Caribbean archipelago with respect 
continental North America. had 
ized for many vears that relatively extreme gravi- 
tational intensity anomalies those 
astronomically determined control was 
known that this area does not 
point the center the earth, the surface the 
sea tilted and the horizon actually misplaced. 
But the magnitude and direction 
crepancies could only determined rigid 
trilateration survey back the mainland. 
most the distances involved were well beyond 
line the project had been using large 
type flares with synchronized sight- 
ings several theodolites the distant points. 
This system did not satisfying 
results. 

1945 Colonel Aslakson had undertaken 
exhaustive series Shoran measurements 
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the grid line joining five accurately located con- 
trol points the Denver, Colorado, These 
ten lines were various lengths between ninety- 
eight and three hundred and eight miles. 

Later on, this operation was moved the 
Florida area and worked with six-station grid 
Daytona Beach and Key West shown 
figure The flat terrain here 
use radio-frequency altimeters, big help 
the study the true effects temperature, pres- 
sure, and the air through which Sho- 
ran radio waves must travel. There are two 
tion and the other the length the 
path altered refraction due variations 
effective along 


these effects. 


the Today every 
Shoran survey measurement adjusted 
cordance with temperature, pressure, 
line adjoining the 
present these adjustments are well understood 


the 


that errors from this source are 

this program the group 
oped the line-crossing techniques and the corre- 
most dependable information. New photographic 
recording computers were developed which auto- 
matically make and one hundred 


Daytona Beach (1) 


Stuart (2) 


Key Largo (3) 


Distances Florida surveyed both land and 


Shoran means for 
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Shoran surveying the distances from the plane 
two are 
plane crosses the line adjoining them. 


added the 


pictures the two mileage dials 
crossing that plot the sum the two dis- 
tances can drawn shown figure 
curve such this for each line crossing, smoothed 
weather, plane altitude, frequency, 
and then averaged with data from other crossings 
the same line gives the true ground distance 
hetween the two positions. 

the beginning the Shoran development, 
constant the velocity radiant energy vacuo. 
This was kilometers per 
However, the refinements the equipment and 
the techniques use brought light error 
which was proportional could 
only rationalized the assumption the 
Anderson value was incorrect. 

articles the British publication 
forth evidence that the Anderson 


with details velocity light only, Rep. 


Phys. 1941. 


general physical constants 
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low about sixty parts per The first 
and the second Volume 168 The final 
value adopted Aslakson from all 
urements known distances was 
meters per second. This was the same 
value determined Bergstrand? optical 
published the results his 
cavity resonators and proposed value 
792.8 kilometers per This 
part per million than the Bergstrand and 

Shoran data from the Florida complex with the 
tion station Key West. See figure 
made the U.S. Coast and Geodetic Survey. 
This confirmed error feet azimuth 
degrees and was ample evidence, more 
was needed, Shoran tirst- 
order survey accuracy. 

1950 the so-called Caribbean 
the 7th Control Squadron was full 
swing. For the first time the true locations 
many the West Indies and 
with respect the mainland the United States 
were being determined. vector detlection 
the vertical could now established 
islands. Many the islands were found 


light, for Fystk (15), 1950. 
“Essen, L., Proposed new value for velocity of light, 


Nature 258, 1951. 


survey lines have established the position 
islands the Bahamas and the Caribbean archipelago. 


over mile distant from the positions 


the positions were over two miles 

That particular project was several 
this area strong and the results may relied 
upon for first-order survey 
ture shown figure 

This work continuing, not only the West- 
ern Hemisphere, but across oceans and now has 
linked other continents with the 
over-water hops have been long 
surveys are daily adding our 
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title this evening comes from for 
children written long ago one who his youth 
had been transport rider the South African 
veldt the days the Boer War. was 
frontier politician, too, and and 
sometimes combative critic that dashing sub- 
altern and penetrating reporter Winston Churchill. 
The full sentence that would quote from him 
roads divide will mark the spot mind 
forever; and vet million more, before and after, 
and all beautiful, are passed 

burning 
only stronger word for life.” 

concerns the origin and the nature 
the contemporary tasks very particular 
human institution, one, think, special signifi- 
for our 
examples it. 


Let cite some familiar 
may begin with that 
the Italian Academy the 
which Galileo was the sixth 
proceed scientific which met privately 
name seems have survived, but which Des- 


cance 


were members. Again may cite 


the Jonathan Goddard and the mathe- 
first Dr. lodgings and 
then, Wallis’ words, “the Mitre Wood 
Street hard by,” and finally Gresham College, 
which had been founded 1598 that same 
merchant who gave his name Law. 
And was Gresham College that the immortal 
descendant this group was born 
association later chartered Charles the 
Second the Royal Society London for Im- 
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President, Carnegie Washington 
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proving which John Winthrop, 
the Governor Connecticut Colony, was 
charter member. one not 
forget another French 
Royale des Sciences, where Christian 
Huygens was the first secretary. 

Then there was another, rather cluster 
grew the stature great includes 
the Lunar Society Birmingham, fired the 
James which was named 
rule calling meetings nights when the moon 
was full, that the members their 
several ways home afterward over the atrocious 


associations 


includes, again, the Society 
Arts and Manufactures, founded 
1754. 


Divergent these bodies were 
and time, and many their outward aspects, 
they shared some characteristics which, think, 
are worth close were formed during 
major intellectual revolution, and 
almost explosive expansion practical 
untary associations mature men, often widely 
divergent interests and backgrounds 
tions, minds, daring minds, 
Yet more significant, they shared 
sion explore intellectual frontiers, initiate, 
strike sparks from one another. Each group 
held prime objective the development 
versatile, sparkling communications for 
the life the mind its age and for those prac- 
pendent has been estimated that, 
sample about seventy early Fellows the 
Royal Society, more than half were Puritan 
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Académie des Sciences were independent their 
governments, even financial matters, and were 
plagued with fiscal complications, which the 
early difficulties the Royal Society are 
all them, the natural sciences 
were prominent concern, but 
their interests ranged vividly over 
trum the arts and the humanities and_ the 
sciences, and admitted few 

societies were included formal 
teaching among its functions. They all stressed 
the inclusion vigorous young men within their 
councils, often positions important influence. 
But maturity was required: the very young, 
the sense those whose primary need 
instruction, not 
Thus, very deep sense they were 
Indeed, they had little common, 
their origins, the patterns growth, 
their basic functions, even with those medieval 
primordia the universities—Corbie St. Gall 
Bobbio, Bee Cluny, Salerno Bologna, 
Theirs was different task. 

revealing, think, tabulate the dates 
Lincei, oldest the first group, 
know that Galileo joined then, two years after 
had built his first telescope. The Royal So- 
1662, though had been meeting society 
two before that. The 
societies this first group appeared within 
group shows similarly compact distribution 
dates origin. The Royal Society Arts and 
Manufactures, mentioned, was formally con- 
stituted The Lunar Society 
gether sometime before the Manchester 
They all were founded within about 

Yet century lay between the brackets the 
first group and the The compactness 
the periods suggests that each there existed 
response which these separate clusters 
cieties were The long interval between 
the two periods emphasizes both 
and the difference the demands these two 
eras. The matter evidently great historical 


were among 


Was 
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interest its bearing the nature the times 
that called forth the societies, the nature the 
societies themselves, and especially the nature 
the cultural tasks that they 
believe that this interest more than historical. 
believe that highly relevant our own day. 

The thing about the 


founding dates the first cluster societies 


how accurately included the most explosive 
phase the Copernican intellectual revolution, 
that epoch which embraced the from Galileo 
Newton. The magnitude that revolution 
how utterly extraordinary 
whole preceding age, the measure 
observation had been large part the success 
with which impressions the world 
selected and organized around accepted images. 
must have been titanic achievement reach 
the view that investigation 
mine man’s concepts his world—a revolution 
vividly symbolized, Lewis Mumford has sensi- 
tively observed, the general introduction 
men’s homes clear glass, replacing the great 
stained windows medieval architecture. 

That revolution, course, had begun least 
early the publication Copernicus’ 
Revolutionibus Coelestium and 
the work Tycho Brahe and 
Already, truth for very few men had come 
rest the quantified, verifiable 
observed phenomena. But these men were clearly 
most exceptional. the later seventeenth cen- 
tury, however, when the first societies were well 
explosive The philosophy itself had been 
expanded and had taken essentially modern 
“kept free occult Three centuries 
intellectual advance were about 
this revolution point view from 
the days Newton and Descartes and Hobbes, 
notions cause and effect were centrally 
important feature. 

the same time the social impact the new 
philosophy had tremendously widened 
ened, and good part had permanent 
comprehend fully the consuming effects that the 
Age Newton had upon culture large when 
its basic concepts became truly 
memorial the Age Anne applied 
even greater measure the years the Restora- 


4 
| 
: 
i 


454 


which period, indeed, 
less than three its 


nation and half million that had Wren 
for its architect, Newton for its scientist, Locke for 
its philosopher, Bentley for its scholar, Pope for its 
satirist, Addison for its Bolingbroke 
orator, Swift for its pamphleteer, and Marlborough 
win its battles, had the recipe for genius. 


Between the early vears Queen Elizabeth and 
change ways looking the world 
far more than historical 
chronology seems clear that the early 
including the process faith, intuition, 
well For the men the far 
side this intellectual watershed, the contrary, 
reason and faith separated. 
new pattern took for its model combination 
writer, the scientific world became the real world. 
The cosmic view the 
accompanying mind, all but disappeared 
from English 

aspect this revolution, Not only did the whole 
world outlook the leaders nation undergo 
transformation more profound than 
wars drastic political changes might have her- 
alded during the forty vears between the restora- 
tion Charles and the end the seventeenth 
beyond its rare leaders stamp, 
its age that, Cragg has pointed during 
works which were the second rank nonetheless 
changes first importance. 

This was the kind social change which the 
great societies found and carried out their primary 
missions. The most initial 
their founding came the new ideas themselves 
their power and that high romance which, 
Whitehead once remarked, kindles the first 
apprehension major liberating 
the great vears, the vears when the societies rose 
true social significance, were those 
whole culture was already ferment. Then was 
indeed that the chances came the 


Howers that mark the enhance 
their brilliance, win their 

This, only half the For 
without the preceded 
and accompanied the intellectual one 
Newtonian concepts the world 
transformation ignited these concepts could 
never have come strain, 
indeed, had long exercised very deep substantive 
had surely been accident that the development 
was greatly stimulated the later 
Renaissance when the commerce 
dominantly Italian trading culture was expanding 
that the when the primitive arts navi- 
gation served primary frontier were 
vears when the telescopes were designed, 
and when the study and hydraulics and 
the building clocks pre-empted men’s enthusi- 
asms and minds. 

This practical technology was important 
the great concepts themselves the 
which the new societies were the 
societies were acutely conscious this. the 
des Sciences, Huygens was 
volved investigating the pendulum practical 
device clockwork, and was 
contributions the design the balance spring. 
has been estimated that nearly sixty per cent 
the problems handled the Royal Society 
the first thirty vears its existence were inspired 
the practical needs public 
Hooke, appointed 1662 Curator the So- 
Was assigned the formidable duty bringing 
each 

How fundamental was element 
the funetion the societies more vividly 
members the second Royal Society 
Arts and Manufactures was founded explicitly 
encourage practical and applied science. 
group practical men who had been students 
Warrington Academy, where Joseph Priestley, 
originally teacher and languages, was 
Lunar Society was built men like Matthew 
Boulton, the partner James Watt the build- 
ing steam engines, and John Roebuck, pioneer 
the chemical industry who took 
Their practical aims, fact, were 


¢ 


from the early ones the des Sciences 
and the Royal Society. Why, then, these 
new societies appear all when their far more 
distinguished predecessors still the 

There must many answers that question. 
Two speculations that intrigue are suggested 
the clustering the founding dates 
societies and the long separation between the times 
appearance the first and second 
which have 

The speculation concerns 
opments within the societies themselves, 
responding subtle changes the science that 
time. There much indicate that, though 
well theoretical bent, the very comprehensive- 
ness his ideas, and especially the power their 
formulation, inspired widespread efforts 
inquiry the empirical and 
tive stage. Some those branches 
ready for such treatment, and their growth could 
only retarded There suggestion that 
hecause the very prestige that his methods 
inquiry had the work the inventor 
and the empirical experimenter may 
considered less central advance than 
had earlier been. For but 
highly critical period, despite the fact that James 
Watt, for example, was Fellow, the Royal So- 
ciety itself may well have verged academic 
position that had eloquently scored 
and Cambridge century Now the dates 
founding the new societies roughly match 
tical men, perhaps responding climate, were 
stimulated form associations their own. 

The earlier group societies came being 
preindustrial culture, living largely trade. 
The later group entered milieu already shaped 
the first Industrial Revolution. One imagines 
that the tasks assimilating and 
practical revolution these two kinds society 
may have differed important and subtle ways. 
may well that the older Societies could not 
adapt once with full effectiveness the new 
response the radically new demand 
have been the born the 
culture that they served. 

Let now come closer our 
revealing reflect how many these 
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have persisted the present, through all the tur- 
the whole, moreover, they have greater vitality 
today, and fill more dynamic roles, ever 


before. The Accademia dei Lincei the 
stature and importance. The 


Manchester Society and the Lunar Society have 
heen transformed, but the Society Arts 
carries with undiminished vigor its beautiful 
London quarters John Adam 
the Royal Society, its three hundred first 
one can say nought That 
has been achieved which, 
but stronger word for life. 

What does this say about the deepest currents 
our own flowing beneath the immense 
shifts direction and scale that 
What does say about the societies themselves 
about their relevance for the 
future 

When the British Queen ascended the throne 
1952, sentiment was widely voiced 
land that there was marked the beginning 
second Elizabethan age. The flaws detail 
such generalized comparison were quickly recog- 
far more universal sense, think, 
are living once again through 
tremendous shift science and Like 
the revolution, its core radical 
changes fundamental ideas, radical readjust- 
ments concepts the world—the 
most profound, indeed, the last three hundred 
physical concepts that now permeate 
the ideas relativity and uncertainty. Central 
that revolution, too, are the new concepts 
which, Bronowski has suggested, may 
ultimately prove great principle for 
the diverse branches science were the con- 
cepts causality the days Newton and Des- 
cartes and better example this, 
perhaps, can offered than the quantitative and 
statistical studies population genetics and popu- 
living things. 

There are course many far-ranging aspects 
the current intellectual revolution which are 
poignant social import, paralleling their impact 
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those the Newtonian revo- 
lution, for instance, established the concept the 
detached, individual observation 
the observer could set apart, must master 
the far more subtle concept the interaction 
nature and observer parts one coherent 
ultimate task science the search for “truth” 
its definition, terms individually 
verifiable observations. Perhaps 
must redetine that task comprehensive 
ways. Perhaps, following suggestion Martin 
Johnson made number years ago, 
come think scientife truth primarily 


we 


systems thought, property interchange- 
ability, were, between observers the one 
There can few more practical 
deed, the concept that all 
forms close-woven nexus than the rich history 
attained workers far apart, who have not been 
directly 

There every evidence, then, that this intel- 
lectual revolution our day will least 
which confronted the men the Restoration. 
And there another important between 
practical technology our age likewise 
revolution hitherto One need hardly 
mention the well-worn subject space explora- 
generation much did telescopes. 
Nearer home, the physical power that have 
won from nature our day evidently 
wholly different order from anything 
known that conquest, the practical 
tasks technology have some measure subtly 
sources power nature vet more challenging 
domains—to 
and control that power, new modes com- 
munication the transmission, but 
the generation and the analysis mes- 


imagination 


sages, and, the processes life and mind 
themselves, ways predicting the future. 

come final point convergence between 
our times and the periods when societies 
worthy. have there much suggest 
that the greatest all the contributions the 


seems 


HASKINS AMER. SOC. 
societies their beginnings were made not 
much the intellectual technical 
revolutions the performance yet more 
awesome function—that pioneering the vast 
cultural tranformations that winged swiftly 
the revolutions took hold. Now seems evident 
that once again are midstream wide cul- 
tural changes, consequent once more 
tual and technical revolutions—those revolutions 
the first half the twentieth century which 
have been profound any that faced the men 
the Restoration, and have ‘come with compa- 
rably explosive speed and power. 

the processes change which brought forth 
the societies, and which confront them with their 
greatest tasks today, converge levels that are 
once subtle and highly significant. Today 
clearly What then the 
was the power the Newtonian concepts and 
their impress upon Western thought that three 
centuries intellectual advance 
were supported their vast our 
contemporary revolution support verve 
long did the Can extrapolate from 
earlier period? Will the challenges of, say, 
the for the societies bear any resemblance 

some respects, think, there may common 
denominators, though relative kind and likely 
have quite different implications. think, 
for instance, the expansion scientific effort 
fifteen Yet one recalls that this rate 
has fact remained fairly constant since the days 
Newton—and wonders rather what will happen 
our culture the nature population growth 
itself may eventually retard that rate. are 
concerned about problems 
plines themselves, and sometimes almost despair 
their complexity and magnitude 
Yet worth remembering that these same prob- 
lems vexed the men age—and indeed 
one the great tasks the societies was precisely 
that alleviating them. are concerned with 
such problems the branches 
science not vet ready for the discipline and the 
confines that would like put upon them— 
such premature order, for instance, 
and early approaches the 
genetic recombination our own 
easy forget that just such over-ordering 
far grander scale probably impor- 
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tantly the very situation eighteenth-century 
science which the younger group societies were 
formed part rectify. 

Such problems, and the challenges that they 
pose today, clearly have continuity with those 
the past. But would dangerous forget 
major changes scale, intellectual 
sider, for instance, the problems that must surely 
from the unexampled 
knowledge which dominates our time, 
that term broadly for want 
better, mean the organization and the systema- 
tization and the taking-for-granted knowledge 
won which typically accompanies its integration 
into advanced society. What happens the 
compelling quality comprehensive new system 
ideas, great new conquests nature, 
great new inventions, the concerns primarily 
related their social integration 
discovery with its early wonder? What hap- 
pens not only quality, standards 
quality 

have many historical examples seculari- 
illustrating its significances for 
Consider, for instance, the secularization the 
art still going forward some newly 
literate societies: the thrill the fact writing 
position the comparable that 
the reckoner figures cultures where ele- 
mentary arithmetic was still great accom- 
plishment. Contrast these with the attitudes 
more sophisticated cultures toward innovation 
the same arts, where the arts themselves have 
already virtually transformed the Think, 
again, the invention block printing 
movable the vital foundation that laid 
was accompanied contemporary apprehension 
serious that printing seems have been banned 
quality which must bring the art. 
Think, our day, the similar dichotomy 
the explosive secularization literature achieved 
through the medium the paperback book. 

The challenge For perhaps 
deeply characteristic the human mind that 
the systematization and the organization 
edge and technical power progress the vividness 
and the color and the style that initially surround 
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them become progressively harder 
Yet just this point that these qualities are 
most vitally important. For verve and style and 
romance and deep individual 
from quality, not only the 
effort but the very culture which 
serves, 

This was not basically new problem for the 
societies the mid-nineteenth was 
not new prospective problem for the Linnean 
Society when the Darwin and 
were read before 1858, though the Society 
was apparently largely unaware the time. 
Think, indeed, the successive stages the 
social adoption the surrounding Dar- 
evolution, and how 
flame cognition, the later commu- 
nication and failures understanding 
even Huxley could rectify, the 
pretations, the curious distortions, the 
deeply into the culture that the 
their original sources becomes futile well 
fruitless exercise. 

But this challenge the societies not new 
and their early days 
were greatly aided the fact that the whole 
persists today, course, for 
knowledge which, absolute terms, far 
greater. But longer written virgin 
vast background already the stage systema- 
tization, already the stage where the ends 
the investigation the development, however 
exciting and unexpected they must detail, 
are their essence really known. 
quite new problems for the maintenance wonder 
relevant illustration that, Dennis Gabor has 
observed, despite the incomparably exciting future 
that surely most likely prospect our age, 
Utopian literature has been least 
years. 

environment which had the recipe 
for genius and which the new societies began 
was nation five and half million. What 
shall say the. challenges from 
one hundred and eighty million, from world 
perhaps two billion nine hundred million, with 
least high proportion potential genius 
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their shall say the chal- 
per cent all the scientific minds that have ex- 
isted since the Newtonian 
rarily carry their work 

But quite apart from these more detailed ques- 
tions—though course indissolubly 
them—what the primary role the societies 
our time, and especially the 
think, the answer simpler, and 
unequivocal, 

The that challenges societies 
today, and will fall them tomorrow, surely 
dynamic immortality. 
may perhaps best summed the mainte- 


For our own culture, 
nance, and growing and 
changing milieu, all that most essential and 
poignant the tradition the individual, 
innovating Liberal—in the tradition, really, the 
profoundly unconforming but 
taining and the widening opportunities for the 
constant growth and the perfectibility 
that individual culture that its very 
nature, and, most significantly, its very need, 
protoundly all the forces intense 
organization, 


guidance for which all ex- 
perience of the societies has peculiarly prepared 
nation will great those areas where recog- 
This 


proposition can also framed its converse 


nizes, cultivates, and demands greatness. 
“Where greatness perceived, 


tivated, rewarded, there will society great.” 


CARYL HASKINS 
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This also definition the mission within the 
context our culture. 

the challenges, course, are also world 
truth the observation that the power inspire 
men with tolerance faces most acid test 
world more than one competing great intoler- 
ance. The world competing great intolerances 
dilemma, last, poses the greatest 
subtle and difficult tasks which the so- 
are heir. 

Now have been speaking this evening about 
terms, and the context have taken 
examples from remote periods and from Euro- 
pean settings because they offer such fine labora- 
tories inquiry. But inner thoughts have 
settled nearer home, geography 
They could not but center body formed 
1743—neatly within the distribution founding 
dates the second group British societies that 
have that journeyman printer 
1725 had written with characteristic mixture 
enterprise and shrewd- 
ness Sir Hans Sloane the Society, 
offering sell him purse made asbestos— 
thoughts are dominated the luminous past 
and the infinitely challenging present 
that lineal descendant the Royal 
London for Improving the 
American Society, Held Phila- 
delphia, for Promoting Knowledge. 
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